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AUTHOR'S ADDRESS TO THE PUBLIC. 



Though the Author is perfectly aware that works on 
Arithmetic are numerous^ yet he does not think any 
apology necessary for the introduction of a new work 
on that highly important subject As he has had a 
considerable degree of practice, both in lecturing and 
communicating Arithmetic to classes in schools, and to 
Mercantile and other individuals^ who had obtained all 
the information that the ordinary system of tuition af- 
forded, and also by the introduction of five ediHons 
(containing over 1 8,500 copies*) of the work alluded to 
in the title-page, he has generally found a very great 
deficiency, as regards a knowledge of the fundamental 
Rules; and being convinced that without a perfect 
knowledge of them it is idle to expect to attain any 
thing even bordering on proficiency, he is induced to 
endeavour to obviate the inconvenience by introducing 
a work^ in his opinion, better suited for teaching the 
first principles of the science, and impressing them ef- 
fectually on the pupil's mind, whether youth or adult, 
than any book that has vet come under his observation. 
Many of the ordinary Arithmetics are not sufficiently 
explicit; others do not give sufficient examples in 
Addition, Subtraction, Multiplication, and Division ; 

«The Sixth Edition of Dr. Willcolkes's and Messrs. Frvers' 
System of Arithmetical and Mental Calculations, was ready in 
January 1838, since which period several hundred copies have 
been disposed of; it contains many hundred addittonat CalouUt- 
tionSf not introduced into any of the five preceding Editionsy by 
which the size of the book is increased nearly 100 per cent., and 
will be found a work of the greatest importance, suiting both 
School and Counting-house. 



IV 



others enter too abruptly into the science, and propose 
questions too difficult for the young tyro to manage ; 
whereas they should proceed by the easiest possible 
stages ; whilst others pride themselves, it would ap- 
pear (to show their learning, it is supposed) by using a 
variety of technical terms, the meaning of which, the 
entire of children, and generality of adults, are totally 
ignorant of. To obviate these imperfections, and to 
furnish a system that will afford ease and information 
to the pupil, and a proportionate degree of satisfaction 
to the teacher, whilst it will enable liiose who have not 
time or inclination to employ an oral instructer, to in- 
struct themselves, is the Author's object in sending the 
Work to press that now presents itself to your notice. 

The pleasing reflection, that the name of Fryer, 
coupled with that of Dr. WiUcolkes, is known to the 
Principals of several hundred schools in this kingdom, in 
many of which personal instruction has Seen given, besides 
their Work, '* Willcolkes's and Fryers' dnited 
System of Arithmetical and Mental Calcula- 
tions," being sanctioned by so many thousamls of 
mercantile and professional gentlemen, gives uo small 
degree of satisraction to the Author, who confidently 
presents this, his well meant intentions, to an enlight- 
ened and liberal public, not fearing but putronage will 
be extended commensurate with his labours, and the 
utility of his publication. 



London, May 1838. 



ARITHMETICAL TABLES. 



NUMERATION. 

1 ens ••••••••••»••••«••••••■■•••••••• IS 

Hundreds 12 3 

Thousands 1,234 

Tens of Thousands ... 11,345 

C. of Thousands 1 S 3 , 4 5 6 

Millions 1 ; f 3 4 , 5 6 7 

X. of Millions... lt;345,678 
C. of Millions 123:456,769 



CURRENT MONEY. 
4 Farthings make ... 1 Penny 

18 Pence.. ^,« 1 Shilling 

20 Shillings, 1 Pound, or Sovcryign 



PENCE. 



(2. #. 

20 are 1 



24 
30 
36 
40 
48 
50 
60 
70 
72 
80 
84 
90 
96 
100 
108 
ISO 



S 

... 2 

... 3 

.. 8 

... 4 

... 4 

... o 

... 9 

... 6 

... 6 

... 7 

... 7 

.. 8 

••• O 

*•• cr 

...10 



d. 
8 

6 

4 

2 

10 

8 

6 

4 





MULTIPLICATION. 



SHILLINGS. 



s, £. 

SO are 1 



30 

40 

50 

60 

70 

80 

90 

100 

110 

130 

130 

140 

150 

160 

170 

180 



s. 


10 


10 


10 


10 


10 


10 


10 



8 10 

9 



LONG MEASURE. 
3 barley-corns 1 inch 

IS inches 1 foot 

3 feet 1 yard 

6 fe«t 1 fathom 

5^ yds. ...... Ipolc 

40 pities 1 nirlong 

8 fur 1 mile 

3 miles 1 league 

miles ] degree 



LAND MEASURE. 

9 feet make 1 yard 

3Qiiyds Ipole 

40 poles ...... 1 rood 

4 roods 1 acre 



2| 



2| 3\ 4 



41 6\ 8 



3 I e\ 9 I 12 



4| 8 
TflO 



6 I IS 



12(16 



g I g I 7 I 8 I 9 I 10 I 11 I 12 



10 i IS i 14 1 16 I 18 



15 I 18 I 21 I 24 I 27 
20 I 24 I 28 I 321 36 



20| 2S| 



30} 33i 



24 

32 



49 I 44 I 48 



I5|20}25|30|^|40i 45 j 50 I 55 1 60 



18|24|30|36|42[48[ 54} 60 | 66 | 72 Ej"^"?^ 



7 I 14 I 21128 135 I 42 I 49 I 56 I 63 | 70 | 7 7 I 

8 i 16 I 24 I 32 I 40 I 48 I 56 I 64 I 72 | 80 | 88| 

9 I 18 I 27 I 36 I 45 I 54 I 63 I 72 I 81 | 90\'^jm 



NoUt this 
table may 
be applied 
todivision 



CLOTH MEASURE. 

Scinch, make 1 nail 

4 nails 

3 qrs. 

4qrs* 



5 qrs. 

6 qrs. 



1 quar. 
1 Fl. ell 
1 yard 
1 En. ell 
1 Fr. ell 



84ingit: as 

gg theS'sin4 

areS; the 

*T»in6ue 



I 20 i 30 I 40 I 50 t 60 I 70 i 80 I 90 | 100 j 110 | lao ft dte 
l i I 22 I 33 i 44 I 55 I 66 I T7 I 88 I 99 | 110 j 121 | 132 1 
12 I 24 I 36 I 48 i 60 I 72 I 84 I 96 I 108 I 120 i 132 I 1441 



CaMttg fli WL(i(sbt^ anlr Mta^ntH. 



PRACTICE. 

OF A POUND, 
OR SOVEREIGN. 

t- d. £. 

10 are 1 half 

6 



OF A TON. 

CM. T. 

10 are 1 half 



8 



4 
6 

8 
4 
3 




i! 



1 third 
1 fourth 
1 fifth 
I sixth 
1 eighth 
I tenth 
1 twelfth 
1 fifteenth 
] sixteenth 
1 twentieth 



OF A SHILLING. 
d. s, 

6 are 1 half 

4 ^ 1 third 

3 1 fourth 

2 1 sixth 

\h is 1 eighth 
1 1 twelfth 



5 
4 ... 

Sg«a* 

z ••• 
1 is 



1 fourth 
1 fifth 
1 eighth 
1 tenth 
1 twentieth 



OF A HUNDRED. 

.lb, Cwt. 

are 1 half 

is 1 fourth 

16 are 1 seventh 

14 ... 1 eighth 



APOTHECARIES'. 

SO gr. make I scruple 

3scr Idram 

8 dr ] ounce 

IS OS. 1 pound 



TIME. 
60 see. ... ] minute 
60 min. ... ] hour 
24 hours ... 1 day 
7 days ... 1 week 
4 weeks ... ] month 



DRY MEASURE. 



Sgall. make 
4 pecks 
4 bushels 
8 bushels 
4 quarters 
10 quarters 



1 peck 
1 bushel 
Isack 
1 quarter 
1 chaldron 
llast 



WOOL. 
71b. make 1 clove 

S cloves 1 stone 

S stones ........ 1 tod 

^ tods .M...... 1 wey 

S weys ......... 1 sack 

IS sacks 1 last 



TROY. 

24gr.mak«>ldwt. 

20dwt. ..1 ounce 

1 S oi. ... 1 poand|3 barrels 



ALE AND BEER. 
2 pints make 1 quart 
4 quarts ... I gallon 
9 «lllODS ... 
2 firkins ... 
2 kilderkins 
lAbarrel ... 
2 Darrels ... 



or A 

forth. 
2 are 
1 is 



PENNY. 
d. 

1 half 
1 fourth 



AVOIRDUPOIS. 

16dr.makelos. 

16 OS. lib. 

141b 1 stone 

281b. ...... 1 quarter 

4qr Icwt. 

20 cwt...... 1 ton 



1 firkin 
1 kilder. 
1 barrel 
Ihhd. 
1 punch. 
1 butt. 



WINE. 

2 pints make 1 quart 



4 quarts 
10 gallons 
42 gallons 
63 gallons 

2 hhds. 

2 pipes 



1 gallon 
1 anker 
1 tierce 
Ihhd. 
1 pipe 
1 tun 



SOLID MEASURE. 
1728mches 1 solid foot 
S7 feet ... 1 yard 



COAL MEASURE. 
3 bushels ... 1 sack 
36 bushels ... 1 chaldron 



CUSTOMARY 
WEIGHT OF GOODS. 

lb. 
A firkin of butter is 56 

A firkin of soap 64 

A barrel of pot ashes SOU 
A barrel of anchovies 30 

A barrel of soap S56 

A barrel of butter ... SS4 
A fother of lead, 19 

cwt. S qrs. or S184 

A barrel of candles... 120 
A stone of iron or 

shot 

A gallon of train oil 

A fagot of steel 

A stone of glass 5 

A seam or glass S4 

stone, or ISO 

;A roll of parchment, 

5 doien skins 
A barrel of figs itom 

nearly 96 to 360 
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FRYER'S GUIDE TO ARITHMETIC, 

OB,THB 

ARITHMETICAL SELF-INSTRUCTER. 



NOTATION AND NUMERATION. 

Arithmetic is a science which explains the properties^ 
and shows the use of numbers. 

Unity, or a unit, is the number one ; every other 
number is an assemblage of units. 

For facilitating the management of numbers in 
Arithmetic, they are generally expressed by signs or 
characters; the method of expressing numbers by 
characters is termed Notation. 

The method of discovering the value of numbers 
already expressed by characters, is called Numeration. 

In modem Arithmetic all numbers are expressed by 
meJEins of the following ten characters, called figures. 



12S456789 

The values of these figures appear above at the first 
view ; but, besides their simple values there expressed, 
they receive new values from the place they possess in 
numbers expressed by several figures. 



8 fryer's guide to arithmetic. 

The values of the places increase in a tenfold pro- 
portion infinite. 

The first place is that next the right hand; the 
second, the next on the left of it, and so on. 

Every figure standing alone expresses its own value ; 
as 7 expresses the number seven, 9 nine, &c. 

If a number be expressed bj more figures than one, 
(as every number above nine is,) then the first figure 
signifies its own value, or units ; the second ten times 
its own value, or as many tens as singly it expresses 
units, &c. Thus, in the following numbers : 

17 Seventeen. 
71 Seventy-one. 
64 Sixty-four. 

The first figures, 7, 1 , 4, signify simply their own 
value, viz. 7 seven, 1 one, and 4 four ; but the second 
figures, 1 , 7, 6, receive a new value from their place, 
and stand for ten times their simple value, viz. 1 signi- 
fies ten, 7 seventy (seven tens,) and 6 sixty (or six tens ) 

In like manner, a figure in the third place signifies 
ten times ten times, or a hundred times as much as tt 
would in the first ; as in the numbers, 

317 Three hundred and sev^iteen. 
571 Five hundred and seventy-one. 
764 Seven hundred and sixty-four. 

And so continually every figure to the left hand has 
ten times the value it would have in the next place to 
the right, and si^ifies ten times its own value so often 
repeated as its place is distant from the first or units' 
place. 

Whence it follows, and is easy to be conceived, that 
every ten of the value of a lower place is equal to one 
of the next higher. 

But as the freouent repetition of tens would occa- 
sion obscurity and confusion, different terms are used 
to express the local value of figures ; as by the fol- 
lowing 



OR, THE ARITHMETICAL SIXF-INSTRUCTER. 

TABLE. 
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I 

t 

g 
CO 

.1 


Place. 


Name. 


First 

Second 

Third 

Fourth 

Fifth 

Sixth 


Units 

Tens X 

Hundreds C 

Thousands M 

X of Thousands 
C of Thousands 


Seventh 

Eighth 

Ninth 

Tenth 

Eleventh 

Twelfth 


Millions 

X of Millions 

Hundreds of Millions 

Thousands of Millions 

X of Thousands of Millions 

C of Thousands of Millions 


Thirteenth 

Fourteenth 

Fifteenth 

Sixteenth 

Seventeenth 

Eighteenth 


Millions of Millions, or Billions 

X of Billions 

C of Billions 

Thousands of Billions 

X of Thousands of Billions 

C of Thousands of Billions 




Nineteenth 


Millions of Billions, or Trillions 



Under every sixth place we draw a line of separa- 
tion, because the next place (according to the prece- 
ding progression of the places) would be thousands of 
thousands; but again, to prevent the obscurity that 
the frequent repetition of the same word would occa- 
sion, we use the term millions, to stand for a thousand 
thousands, and then proceed to name the next five 
places successively, by prefixing to the word millions 
the same terms, in order, as in the five places after 
units ; and so on in a continual rotation : every round 
of six places is named a Period, and the table may be 
yet continued further at pleasure, by learning names 
for the lowest plaee of each succeeding period, as in 
the following 

A 5 
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TABLE. 






va 
'a, 



First 
Second 
Third 
Fourth 
Fifth 
Sixth 
Seventh 
Eighth 
t Ninth 



a 

o 

X 

v 



Units 

Millions 

Billions 

Trillions 

Quadrillions 

Quintillions 

SextiUions 

Septillions 

Octillions^ &c. 



Likewise each Period may be subdivided into two 
equal parts, which may be called members^ consisting 
of three places each. 

OF THE CIPHER. 

A cipher to the left hand of any number does not 
alter its value, since every significant figure continues 
to possess the same place ; as, 

45 
045 
0045, &c. 

But if a cipher be put to the right hand of apy num- 
ber, it increases its value ten times^ by removing every 
figure one place higher: two ciphers placed in like 
manner cause the significant figures to express a num- 
ber one hundred times as much as without the ciphers, 
since every figure is removed two places higher by 
such positions of the ciphers ; as, 

45 Forty-five. 
450 Four hundred and fifty. 
4500 Four thousand Bve hundred. 

NUMERATION TABLE. 



S 

o 



o 



9 







to 


OQ 








• 




C 


C 








q 




ee 


CO 








o 


• 

C 
O 


CO 

5 
O 

o 


93 

o 
H 


4- 

i 

o 

43 


• 

s 

C 



• 


IX! 


s 


U 


^ 


H 


X 


H 


8 


7 


6 


5 


4 


3 


S 



GO 

1 
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Observe that the by itself signifies nothing ; being 
put on the left hand of any number it does not alter 
its value ; but being put to the right hand, it makes the 
number ten times what it was before. 



EXAMPLES FOR PRACTICE. 

Write down in figures 
Five 5 

X^ UlC •••••••••••■ 

Fourteen ...14 

Thirty-five... 

Eighty-eight. 

One hundred and sixty-five 1 65 

Two hundred and seventy-one. 

Seven hundred and eighty-*three. 

Nine hundred and ten. 

One thousand two hundred and twenty-four... 1224 

Two thousand seven hundred and forty-eight. 

Eight thousand two hundred and fifty-three. 

Nine thousand one hundred and fourteen. 

Nine thousand nine hundred and ninety-nine. 

Ten thousand seven hundred and twenty-four... 10724 

Twelve thousand two hundred and ninety-five. 

Fifteen thousand four hundred and five. 

Twenty- seven thousand nine hundred and forty-six* 

Eighty-six thousand ^v% hundred and fourteen. 

Ninety-five thousand one hundred and eighty-seven. 

One hundred and twenty-seven thousand three hun- 
dred and ninety-four 127394 

Three hundred and twenty-nine thousand eight hun- 
dred and forty-seven. 

Six hundred and two thousand four hundred and nine. 

Five hundred and forty thousand eight hundred and 
five. 

Six hundred and twenty-seven thousand and twenty- 
eight. 

Four millions one hundred and twenty-seven thou- 
sand three hundred and twenty-six 41 27326 

Six millions four hundred and forty-seven thousand 
nine hundred and one. 
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Nine millions fifty thousand and eighty ...90500^^0 
Sixty millions one hundred and forty-seren thousand 
six hundred and two. 
Nine millions. 
Seven thousand. 
Six hundred. 

Note, The teacher can propose any other numbers for the 
pupil to practise, as be or she finds necessary. 

Numeration is also the right reading of, or the con- 
version of figures into words. 

RuL^. Consider the value each figure receives from 
its place ; thus, read four in the first place on the right, 
as 4 in the second, as 40 in the third, as 400, &c. &c. ; 
but that the pupil will learn as he proceeds in the 
Rules that follow. 

Obs, The introductory Rules of Numeration and Notation 
are seldom well understood by young begiimers, and it is fre- 
quently a considerable time before they apprehend rightly the 
respective values of every individual place. It might therefore 
be sufficient, for the present, if the junior pupils were taught to ^ 
read or express with facility, three or four places of figures, 
units, tens, hundreds, and thousands.; aS) 17» 71* 132, 144, 
182^ &c, which would Quable them to go through the four first 
Rules in Integers, at the end of which, the Rules of Nuiperation 
and Notation may be studied with greater advantage by the pupil. 



SIMPLE ADDITION. 

The object of Addition is to find ihe number which 
is equivalent to two or more given numbers taken 
together. 

The number which is equivalent to two or more 
numbers taken together, is called their sum. 

When the given numbers are all of the same denom- 
ination, as ail yards, or all gallons, the operation is 
termed SimpIiE Addition. 

When the numbers to be added express qjxiantities 
of the same kind, but of difiPerent denominations^ the 
operation is termed Compound Addition. 
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TO ADD QUANTITIES OF THE SAME DENOMINATION. 

Rule 1. Place the numbers so that units may stand 
under units, tens under tens, &c. S. Find the sum 
of ^e cohtmn of units, set down the kst figure of 
it below that eolumn^ and carry to the next the num- 
ber expres&ed by the remaining figure, or figures, if 
there be any. 3. Proceed as before with the remaining 
columns, and at the last column set down the entire sum. 

Thus, to add together 9468, ^9^6, (1) 

and 7% let them be set as in the mar- 9^68 
gin, and proceed thus :— 9 foxd 6 are 29^ 
15, and 8 are 23 ; set down 3, and 79 

carry 2 to the column of tens. Then 12503 Sum, 

2 and 7 are 9* and 5 are 14, and 6 are 

20 ; set down a cipher, and carry 2. ^ and 9 are 11, 
and 4 are 15 ; set down 5, and carry ]. 1 and 2 are 
3, and 9 are 12 ; set down 12, and the sum, or answer 
required, is twelve thousand five hundred and three.* 

REASON OF THE RULE. 

The rule for performing addition depends on the na- 
ture of Notation, and on die obvious principle, that the 
whole is equal to the sum ^ all its parts. By placing 
units under units, tens under tens, &c. we are enabled 
the more easily to add together the figures of the same 
local value ; and one is carried for every ten, because, by 
the nature of Notation, ten in any column is equivalent 
only to one in the cQlumn immediately to the left of it. 
We commence with the units merely &)r the conve- 
nience of carrying to the next columns. Thus, in the 
pireceding example^ the sum of the column of units is 
23 ; and therefore, after setting down 3, we have 2.0 
remaining. But, by the nature of Notation, 2 in the 
next column is equal to 20 in this ; and therefore we 
carry only 2. 

* The sign +, commonly called /»/««, is employed in Arithme- 
tic and other parts of mathematics, to signify that the quantities 
between which it is placed are to be added together ; and the 
sign, ss, called the sign of equality y is used to denote, that the 
quantities between which it stands, are equal to one another. 
Thus, the expression, 12 + 9 ss 21, means, that 12 and 9 added 
together, are equal to 21, or that the sum of 12 and 9 is 21. 
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Some teachers may, perhaps, consider it proper to 
make pupils commit the following table to memory : — 

ADDITION TABLE. 



2 and 
2are 4 
3 .. 



4 
5 
6 

7 
8 



5 

6 
7 
8 
9 
10 



2 and 
9arell 

3 and 

3 are 6 

4 ... 7 

5 ... 8 

6 ... 9 



3 and 
7 are 10 
8... IJ 
9 ... 12 

4 and 
4 are 8 

a ... «7 



4 and 

6 are 10 

7 ... 11 

8 ... 12 

9 ... 13 

5 and 
5 are 10 



5 and 
6arel1 

7 ... 12 

8 ... 13 

9 ... 14 

6 and 
6arel2 



6 and 

7 are 13 

8 ... 14 

9 ... 15 

7 and 
7arel4 
8 ... 15 



7 and 
9arel6 

8 and 
8arel6 
9 ... 17 

9 and 
9arel8 



To enable the learner to acquire accuracy and des- 
patch in addition, it is proper to train him to add in 
the following manner, till he can do it with facility : — 
Since 6 and 6 are 12, 26 and 6 are 32 : (here it should 
be pointed out to him, that 12 and 32 end in the same 
figure :) since 9 and 7 are l6, 39 and 7 are 46: since 
8 and 6 are 14, 88 and 6 are 94 : since 6 and 9 are 15, 
1 5 and 9 are 25, &c. 

METHODS OF PROOF. 

1 . Add the several columns, according to the rule, 
commencing at the top and proceeding downward, and 
if the result be the same as was obtained by adding 
them upward, it may be presumed that the work is 
right. 

2. Separate the given numbers into two or more 
divisions. — Find the sums of these divisions, severally, 
and add these partial sums together. If the last result 
be equal to that found by the common method, the 
work is right. 

This will appear obvious from the following example : 

37928 
936 40 

23574 
75849 



Entire sum 230991 

Sum of the 1st division 131568 
Sum of the 2d division 99423 

Entire sum 230991 Proof 
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This method may also be employed with advantage 
in finding the sums of large columns, instead of adding 
the whole at a single operation. The first method is 
very convenient and useful, when the columns are not 
very large. 

3. Commencing at the left hand, add the several 
columns without carrying, and set down the full sum 
of each column with the units in their proper place, 
and the tens below the figure immediately to the lefl. 
Add together the two lines thus resulting, and if the 
last result agree with that obtained by the common v 
method, it may be concluded that both are right. 

Thus, in the annexed example, the 5946 

sum of the left hand column is 25, 9738 

which is set down in full : the sum in 2697 

the next column is SO ; the cipher is 9868 

set in its proper place, and 3 under "23349 ^j^;„, 

the 5 ; and so with the rest. The 

sum of the two lines thiis obtained, is 25029 

equal to the sum found by the ordinary ^^* 

method. 28249 Proof, 

This method of addition might be used instead of 
the common method ; and as it requires nothing to be 
carried, it might be employed with advantage when 
the calculator is liable to interruptions. 

FURTHER EXAMPLES. 

Add together 3415 and 6723. Thus : 

(2) Having taken care to place units under 

3415 units, tens under tens, &c. and drawn a 
6723 line, you commence at the right hand 

side, and say, 5 and 3 are 8, put it down ; 

not amounting to ten, you have not to 

carry ; then 2 and 1 are 3, put that down also, under 
the Jigures that produce il ; then 7 and 4 are 11, you 
put down onlv the first figure on the right, and carry 
the other, which is 1, to 6 and 3, making 10 ; that being 
the last, you find the addition of the two numbers to be 
10138, which is correct. 
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In the same way add the Jvttofving : 

(3) (4) (5) (6) (7) 

^56S 4827 97035 468759 4763281 

8276 5638 4930 491234 5072987 

If the learner cannot find the results of the foregoing 
easily, the teacher must propose some more, according 
to judgement, but if the above are considered sufficient, 
let the following be practised. 

(8) The pupil will say, 8 and 6 are 14, 

48703 and 3 are 1 7 ; put down the 7, and carry 
29876 1 to the next line, saying, 1 and 5 are 6, 
48358 and 7 are 13, and 6 are I9 ; ptit down 
the 9 as before, and go to the next, say- 
ing, 1 and 3 are 4, and 8 are 12, and 7 



are 19; just act as before; having 1 again to carry, 
say, 1 and 8 are 9, and 9 are 18, and 8 are 26 ; put 
down the 6, and carry two this time to 4 are 6, and 2 
are 8, and 4 are 12 ; the result, if you are correct, will 
be 126997. 

In the same way. add the JbUonting : 

476593 Her^, to assist the pupil, I have put 

385678 the correct figures where they occur, 
. g.Q .J leaving him to put the remainder. 

I shall adopt the same method as I proceed, as it 
will enable the child at once to find out when he or she 
is not right. 

(10) (11) (12) (13) 

Add 49763 4327682 2548 476356 

and 48275 5683297 2696 889643 

and 50076 4831190 334 482976 

FF^ r^rT^r 8988 100680 

' " •4* '6 • •4* '5 • 
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Remember that 
-{- is the sign of 
Addition. 



Required the sum of 31614+4002 +96183 + 8l6 + 

60859 + 1678. 

(14) 
31614 
4002 

96183 

816 

60859 
1678 

195152 Sum. 

When practice has familiarised the operation of add- 
ing numbers together^ it is better, in finding the 
amount of each row, to omit naming the several figures. 
Thus, instead essaying, 8 and 9 ai'e 17^ 17 and 6 are 
23, and so on ; an expert Arithmetician will only ex- 
press the amounts every time as his eye passes over the 
figures. Thus : 

8, 17, 23, 26, 28, 32. Set down 2, and carry 3. 

3 and 7 are 10, 1 5, 1 6, 2^4, 25. Set down 5, and carry 2. 

2 and 6 are 8, 1 6, 24, 25, 31. Set down 1, and carry 3. 

3 to 1 are 4, 10, 14, \b. Set down 5, and carry 1. 

1 to 6 are 7> l6, 19; which, placed under its own 
column, gives 195152, the sum required. 



(15) 
45687932 
86957380 
29765493 
40006570 

'0" '1 • '7* 



(16) 
8695738O 
45687932 
40006570 
29765493 



In these two questions, 
having added up the four 
lines, and placed the pro- 
duct At the bottom, cut off 
the top line, and place the 

2"4"3' • J'fi*"!^ o^ ^® othar three 
under it ; then add the re- 
sult of the top line (cut off) to it, and if it agrees with 
the first line of your addition you may take it for 
granted the sum is right. Take the following for a 
Baore dear explanation. 



(17) 45673 

82945 
56973 



185591 
1399 18 
185591 



I find the result of the sum to be 
1 85591 . I then cut off the top line, 
45673, and add the two other lines, 
and place the product a little lower 
down than 185591 ; I find it to be 
13991 8. I then add it and the top 
line together, and find it to be 
185591, which agrees with the fir^ 
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addition, and am satisfied I am correct The same 
mode of proof can be applied to all addition sums, 
whether simple or compound, and will answer the end 
of working three sums instead of one. Adopt the same 
plan with all the following. 



(18) 
45638274 
82960172 
27106928 
45873262 
86559988 

(22) 
34618309 

41872571 
74139684 
33657423 
41936170 
58674392 

(26) 
54215734 
67534216 
46813983 
74641357 
31257639 
85632145 

(30) 
94135276 
65916741 

93061577 
21537468 
64195258 
53871567 

(34) 
56432735 
45457454 
97545833 
46818497 
64967336 
82546479 
3573 J 842 



(19) 



(20) 



497638549 763295814 

872365842 423615978 

497632235 876594123 

276056382 341298765 

950068329 291038476 



(23) 
73487623 
43194784 
24687829 
72358967 
67243884 
45892846 

(27) 
46877392 
43518613 
69732841 
48976139 
21643675 
57320596 

(31) 
10256798 

83124079 
71032674 
13180192 
32594876 
42197120 

iS5) 
82621921 
40212318 
34227906 
67572417 
21123576 

42372885 



(24) 

237654,36 
87349235 

98984687 
85239496 
67148592 

(28) 
38478527 
65924368 
74,359735 
84563789 
62325278 
57396845 

(32) 
71634159 
43217698 
56716781 

67634167 
12467136 

78467876 

(36) 

41965748 

' 19286868 

44758136 

95471328 

98135279 
31426895 

67531426 



(21) 

54963274 
4932735 
4827000 
4923650 
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(25) 
67236875 
35976329 
64136897 
33297978 
12315634 
67854567 

(29) 
24346749 
50419364 
61942852 

72634279 
83647746 
77360725 

(S3) 
46754535 
54548374 
35474168 

84796567 
58467346 
49375388 

(37) 
94517968 
61785629 
79857437 
81362794 
74135268 
49615985 
53728096 
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THE USE OF ADDITION.* 

(38) A merchant on settling his accounts finds he 
owes A £60. ; B £l80. ; C £24?. ; and D £S85. ; how 
much money will he require to pay the entire ? 

(39) What is the total weight of these six loads of 
iron, number 1 weighing 495 pounds ; number 2, 62S 
pounds; number 3, 1468 pounds; number 4, 1283 
pounds ; number 5, 3296 pounds ; and number 6, 1095 
pounds. 

(40) In an army consisting of 4560 foot soldiers, 
4823 cavalry, 5675 light infantry, 132? gunners, 1500 
pioneers, and 200 miners, what number of inen in the 
whole ? 

(41) A draper received from London the following 
bales of goods : of linen 4696 yards ; of muslin 5693* 
yards; of flannel 1007 yards; and of calico 14763 
yards ; how many yards in the entire ? 

(42) A gentleman in his will left his property in the 
following way ; to his wife iJ 19347. ; to his eldest son 
£9764. ; to his second son £6000. ; and to each of his 
three daughters £765. ; I demand what his property 
amounted to. 

(43) Suppose a man has a family of 8 children ; his 
first has lived 7300 days ; his second 6975 days ; his 
third 6183 days; his fourth 5684 days; his fifth 5381 
days ; his sixth 4987 days ; his sevenUi 4000 days ; and 
his eighth 3412 days ; how many days will all make ? 

^ote. As there will be much practice in Addition as we pro- 
ceed, the foregoing information, it is believed, will be found suf- 
ficient for the present. 



SIMPLE SUBTRACTION. 

The object of Subtraction is to find the difference 
between two numbers. 



* The questions under the above head will be useful to give 
the pupil an idea of business, as also to afford questions to be 
inserted in the ciphering book ; the foregoing may also be in- 
serted, as it will give practice in making figures, besides other 
advantages. 
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The number found in Subtraction is called the 
remainder, the difference, or the excess.* 

When the given numbers are of the same denomina- 
tion, the process is termed Simple Subtraction. 

When the given numbers express quantities of the 
same kind, but of different denominations, the process is 
termed Compound Subtraction. 

RULE FOR simple SUBTRACTION. 

1. Place the less number below the greater, with 
units under units, tens under tens, &c. as in Addition. 
2. Beginning with the units, take, if possible, each 
figure in the lower line, from the figure above it, and 
set down the remainder. 3. But if any figure in the 
lower line be greater than the figure above it, add ten 
to the upper ; then subtract as before, and carry one to 
the next figure in the lower line. 

The sign — •, generally called minus, when set be- 
tween two numbers, denotes that the latter is to be 
taken from the former. Thus: l6 — 9 = 7> denotes, 
that if 9 be taken from 16 the remainder is 7* 

methods of proof. 

1. Add the remainder and the less of the given num- 
bers together : if the sum be equal to the greater, the 
work is correct. 

2. Subtract the number found from the greater of 
the given numbers ; if the remainder be equal to the 
less, the work is correct. 

EXAMPLES. 

^ From 7854 take 45 1 3. ( 1 ) 

Set the numbers as in the margin, 7854 

and proceed thus: 3 from 4, and 1 45 J 3 
remains ; 1 from 5, and 4 remain ; 5 JUmaifider 334T 

from 8, and 3 remain : 4 from 7, and _ , 

3 remain : the remainder therefore is P^ooJ 7854 
3341. 

To prove the work, to the less of (2) 

the given numbers add the remainder, 7854 

and the sum will be 7854, the greater ; 45 1 3 
or, as in the second method, subtract Rgfnainder Ssil 

the remainderfrom the greater number, 

and the result will be 4513, the less. ^^^^f ^^ 

* The number to be subtracted is sometimes called the sub- 
*?»(/, and that from which it is to be taken, the minuend. 
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Required the difference of 3712 (3) 

and 1831. From 3712 

In this example proceed thus: — 1 take 1631 

from 2^ and 1 remains ; 3 from II, and Remainder 1881 

8 remain : carry 1 to 8, and then 9 

from 17> and 8 remain; carry 1, and then 2 from 3, 
and 1 remains. — The difference, therefore, is 1881, and 
the operation would be proved in the same manner as 
before. 

REASON OF THE RULE. 

The rule for Subtraction depends on the principle, 
that the differences of the several parts of two numbers 
are, when taken together, equal to the difference of the 
numbers themselves. The reason of placing units un- 
der units, tens under tens, &c, is, that figures may be 
subtracted from others of the same local value with 
more facility. By carrying one to the lower figure, we 
increase the lower line as much as we increased the 
upper, and thus tlie difference will be the same as if 
neither had been increased. Thus, in the second of 
the above examples, when in the tens' place we subtract 
3 from 11, we thus add 10 to the 1 in the upper line; 
then the lower line is increased by the same quantity 
by adding 1 to the 8 ; because, by the nature of nota- 
tion, 1 in the third column is equivalent to 10 in the 
second. Thus, therefore, both the given numbers are 
equally increased, and consequently the difference must 
be the same as if they had received no increase. 

As a farther illustration of Subtraction, let it (4) 
be required to find the difference of 83 and 57* 83 
Here, as 7 cannot be taken from 3, we may 57 
consider 83 as equal to 70 and 13; and sub- ^ 
tracting 7 from 13, and 5 from 7» we find the — 
difference to be 26. In this simple and natural method, 
the values of the given numbers undergo no change ; 
and, with only one exception, it might be employed 
^with as much facilitv as tne common method^ the next 
figure in the upper line being always diminished by a 
unit, when one would be carried to the figure below 
it, in the common method. The exception is the case 
in which the next figure in the upper line is a cipher : 
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in this case the common method is considerably prefer- 
able : and, as in practice, that method is in no case in- 
ferior, it is universally preferred. 

EXERCISES. 

(5) You place the 456? 

Subtract 4567 from 9879 under the 9879, and, 

4567 having drawn a line, 
you commence subtract- 
ing units from unUs, tens from tens, &c. &c., saying, 7 
from 9, and 2 remain ; put it down ; 6 from 7> and 1 
remains ; 5 from 8, and 3 remain ; and 4 from 9, and 
5 remain; making the difference 5312. In that case 
you had not occasion to borrow, but in the following 
you will find it necessary to do so ; you will have to 
paif again, so as to balance. 

(6*) Here you are to say, 8 from 7, I can- 

From 8547 not; but 8 from 17, and 9; put down 
take 7628 9 •* you then have to pay, by adding .1 to 
"" the 2, and say, 3 from 4, and 1 ; put it 
down : you have not to add any thing to 6, as you have 
not borrowed, as you consider the 4 as four, not four- 
teen ; and 6 from 5, I cannot, therefore borrow : say 6 
from 1 5, and 9 ; you will then have to pay one to the 
7, making it 8, and say, 8 from 8, and nothing ; put a 
or a dot ; thus, you will find the difference to be '919. 

Note. Simple Subtraction is a very easy Rule ; the only thing 
requiring much attention is to remember, how you arQ to borrow 
and pay. 

(7) (8) 

From 4976 From 8976 

take 0143 take 4839 

(9) Here you say, 8 from 6, you cannot ; 

From 4326 but having borrowed 10, you say, 8 from 

take 28 1 6, and 8 ; place it under the units, and 

having borrowed, pay one back to the 2, 

making it 3 ; 3 from 2 you cannot, but 3 from 12, and 

9 ; put that in the place for tens ; having borrowed, 

you then say, 1 from 3, and 2 ; though there is not any 

figure under the 3, you must ima^^ine one, and the 4 

you place down, not having any thing to take from it 

either borrowed or otherwise. 
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•QUESTIONS TO PRACTISE SIMPLE 
SUBTRACTION. 

(10) Le Place^ the celebrated French Mathematician 
and Philosopher^ was bom in 1749 ; required ivhat his 
age would have been in 1838 (the present year.^ 

(11) Mont Blanc is 15680 feet high^ and Chimborazo, 
in America, is 21427 feet in height; how much higher 
is the latter than the former ? 

(12) (13) (14) 
From 633769345927 461420664315 7518917486215 
take 5 68520429365 337647584769 47 1 234576 1 46 

(15) (16) (17) 
From 764I86427649 512714137043 800147012376 
take 526684789676 1 99741 527649 1 78648607649 



(18) 
From 239567496689 
take 187698507190 

(21) 
From 764111456672 
take 61 8 147 157669 

(24) 
From 369450004231 
take 157689546782 



09) (20) 

98765432 1 1 34 7431 1 S65S9S3 
958826947629 669206683569 



(22) 
310642264214 
16 0777417656 

(25) 
549326153340 
84932589362 



(23) 
164176412347 
671476714 79 

(26) 
562010325064 
364256234546 



(27) (28) (29) 

From 841012764276 899994100000 476427641476 

take 614764274 76 10 5605099999 1 7747647684 

(30) (31) (32) 

From 613941630716 334,56136^56^ 718941363124 

take 510198765437 178769543671 167846716781 



* Whflst the pupil is learning Addition and Subtraction, the 
Multiplication Table, pages 5 and 6, should be got off by rote. I 
give two forms of Multiplication Table, that, that which may be 
considered the easiest to understand, may be selected. 
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(33) (34) (35) 

From 900662211552 100361219675 402680086786 

take 489763462374 98765469787 160987658939 

(36) (37) (38) 

From 452633266173 328795027503 397292602541 

toke 73005365592 52607204426 62730496498 



SIMPLE MULTIPLICATION. 

Multiplication is a compendious method of perform- 
ing Addition, and teaches to find the amount of any 
given number, which requires to be repeated a certain 
number of times. 

The number to be repeated is called the multipli- 
cand ; the number which shows how often the multi- 
plicand is to be repeated, is called the multiplier ; 
and the number found is called the product. 

When the multiplicand expresses a quantity of only 
one denomination, tne process is termed simplb multi- 
plication. 

When the multiplicand expresses a quantity of the 
same kind, but of more denominations than one, the pro- 
cess is termed compound multiplication. 

multiplication table.* 



1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


2 


4 


6 


8 


10 


12 


14 


16 


18 


20 


22 


24 


3 


6 


9 


12 


15 


\S 


21 


24 


27 


30 


33 


36 


4 


8 


12 


16 


20 


24 


28 


32 


36 


40 


44 


48 


5 


10 


15 


20 


25 


30 


35 


40 


45 


50 


55 


60 


6 


12 


18 


24 


30 


3Q 


42' 


48 


54 


60 


66 


72 


7 


14 


21 


28 


3o 


42 


49 


66 


63 


70 


11 


84 


8 


16 


24 


32 


40 


48 


56 


64 


72 


80 


88 


96 


9 


18 


27 


3Q 


45 


54 


63 


72 


8i 


90 


99 


108 


10 


20 


SO 


40 


50 


60 


70 


80 


90 


100 


110 


120 


11 


22 


33 


44 


55 


m 


77 


88 


99 


110 


121 


132 


12 


24 


36 


48 


60 


72 


84 


96 


108 


120 


132 


144 



* Though the part of the Multiplication Table given above is 
quite enough for the pupil to commit to memory at first* yet, 
after he has made some proficiency m ArUhmetic, it may be 
found advantageous to get him to commit to memory the 
extended Multiplkation Table, page 6. 
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It wHl perhaps enable the pupil to commit the pre- 
ceding Table to memory with more ease^ if he be 
caused to construct it by Addition*^— Thus, to find the 
products by ?> let him set in one column the figure 1 
seven times^ in another the figure 2 seven times, in 
another the figure 3 as often, &c. Then, the sums of 
these columns will be the products by J. He will thus 
be taught the construction and nature of the Table, 
and will perhaps find it easier and more interesting to 
commit tne products which he has formed himself, than 
those which he finds without explanation in the Table. 
It will also assist the learner, if his attention be turned 
to the relations subsisting between some of the succes- 
sive products in the Table. Thus, he will see that the 
products by 10 are fbrmed simply by the addition of a 
cipher ; that the first nine products by 1 1 are formed 
by repeating the figure ; that the products by 5 termi- 
nate m 5 and 0, alternately ; that m the products by 9, 
the first figure generally increases) and the second 
decreases, by a unit, &c. 

RULE FOR SIMPJL& MULTIPLICATION. 

1 . Place the multiplier below the multif^icand, with 
units under units, tens under tens, &c. 2. If the mul- 
tiplier do not exceed 12, multiply, by means of the 
Multiplication Table, each figure of the multiplicand 
by it, beginning with the units, and setting down and 
carrying as in Addition. The result will be the product 
required. S, But if the multiplier be greater tnan 12, 
find the products of the multiplicand by the several 
figures of the multiplier, successively ; setting the right 
hand figure of each product under that figure of the mul- 
tiplier which produces it. The sum of all these products 
will be the total product required. 

If either the multiplicand, or the multiplier, or both, 
end in ciphers, the significant figures may be arranged 
and multiplied according to the rule^ and as many 
ciphers annexed to the product, as are found at the 
end of both factors, — Ciphers in any other part of the 
multiplier, are to be neglected. 

The sign x» called tite sign of Multiplication, is fre- 
quently used to denote the multiplication of the num- 

B 
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bers between which it is placed. Thus, 20 x 12 = 240, 
denotes^ that the product of 20 and 12 is 240. 

EXAMPLES. 

Multiply 324 by 8. (1) 

Set the numbers as in the mar- Multiplicand... 324 
gin, and proceed thus:— -8 times Multiplier 8 

4 are 82 ; set down 2, and carry Product... 269i 

3 : 8 times 2 are 16, and 3 are 
19 ; set down 9> and carry 1 : 8 times 3 are 24, and 1 
are 25 ; set down 25 : and the product is two thou- 
sand, five hundred, and ninety-two, the same that 
would have been obtained by adding together eight 
lines, each 324 : and thus it would Be well to cause 
the pupil to work this and a few similar questions, to 
make him sensible of the identity of Multiplication and 
Addition. 

reason of the rule. 

The principle on which this rule depends, is, that 
the products of the several parts of the multiplicand by 
the multiplier, or its parts, are, when taken together, 
eaual to the product of the whole multiplicand by the 
whole multiplier. The reason for the mode of arrang- 
ing the partial products, is, that figures of the same 
local value may stand in the same column. This will 
be understood from the following illustration. 

In the example in the margin, we have first (2) 
7 times 7 = 49 = 4 tens and 9 ; the 9 is set 497 
down and the 4 tens reserved. Then 7 times 7 

9 = 63, and 4 are 67^ or 6 tens and 7* The 4 sUtq 
added to 63, is, by the nature of notation, 
equivalent to the 4 tens reserved, since 4 in the second 
place is equivalent to 40 in the first; 7 is then set 
down, and 6 tens, or properly 6 hundreds, reserved, 
and 6 added for them in the hundreds' place. 

The annexing cf one cipher to a number expressed by 
the modem notation, makes its value 10 times what it was 
before ; two ciphers 100 times ; three ciphers 1000 times, 
&c. This is evident from the principles of notation, 
since the annexing of a cipher removes each figure one 
place to the left. Thus, Xhe figure H, with one cipher 
annexed, expresses 70, or 10 times 7 ; with two ciphers, 
700, or 100time8 7>&c. 
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With the astUtance of the preceding irutructions. Jar 
practice multiply thejmomng : 



(S) 4596 by 2. 

(4) 4708 by 3. 

(5) 5681 by 4. 

(6) 4983 by 5. 

(7) 1297 by 6. 

(8) 47965403 by 7. 



(9) 85643279 by 8. 

(10) 90038562 by 9. 

(11) 47365491 by 10. 

(12) 42306050 by 11. 

(13) 4963756 by 12. 



When the multiplier consists of several ^gures, as 

346, 6749, &c. &c. 

Rule. The multiplicand must be multiplied by each 
figure separately, (beginning with the right hand figure 
of the multiplier) and the first figure of every product 
must stand exactly under the ^figure you multiply by. 
Add these products together for the whole prodluct 

Thus, multiply 6758 by 346. (14) 

From this the operation in 6758 MultijMcand. 

the margin will be under- 346 Multiplier. 

stood. The multiplier is ~i5548 = 6758x 6 
equivalent to 300, 40, and 
6, taken together; and, 
therefore, the multiplicand 
is multiplied by 6, 40, and 
300, successively, and the 
sum of the proaucts taken. 
In multiplymg by 40, the 
product by 4 is taken, and a 
cipher annexed ; and in mul- 
tiplying by 300, two ciphers 
are annexed to the product 
by 3 ; in both instances ac- 
cording to the principle just delivered. In the second, 
or common form of the operation, these additional 
ciphers are omitted, and the omission is compensated 
by making the figures occupy the same places which 
they do when the ciphers are annexed ; and hence the 
reason of setting the figures in the manner prescribed 
in the rule, is evident. When the pupil is learning the 
reason of the rule for Multiplication, it may be well to 
cause him for some time to annex Uie cipners, in the 
mode above explained. 



270320 = 6758 X 40 
202 7400 = 6758x300 

"2338268 = 6758X346 

6758 Multiplicand, 
346 Multiplier, 

"40548 
27032 
20274 

2338268 Product. 
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B^ the same method multiply thefiUotving : 

*(21) 999999 by 446. 

(22) 47056*3 by 8432. 

(23) 35142689 by 739. 

(24) 86497320 by 8456. 

(25) 92731128by97635. 



(15) 4968 by 21. 

(16) 4837 by 34. 

(17) 497356 by 67. 

(18) 8940507 by 98. 

(19) 497436 by 365. 

(20) 400076 by 883. 



When ciphers are intermixed with the figures in the 

multiplier. 

Rule. Omit the ciphers^ and let the first figure of 
each product be placed under its respective multiplier. 
Thus : 

(26) 
Multiply 4713457 
by 40806 

28280742 
37707656 
18853828 

192337226342 

(27) (28) 

Multiply 47 1 3457 Multiply 976382 

by 5704008 by 60502 

When there are ciphers at the end ofthermiUiplicand or 

multiplier. 

Rule. Neglect the ciphers^ and multiply as before ; 
then, to the right hand of the product, annex asimany 
ciphers as were omitted. Thus : 

(29) Having multiplied 4976 

Multiply 4976 by QO. by 8, and produced S98O8, 

80 you add a cipher, making 

3Qg^g" the result 398080. 



^ There is a short method of arriving at the result of questions 
like the above, which will be explained in the proper place. 
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(SO) 
Multiply 459S00 by 863000. 
86 3000 

13779 
27558 

1377 9 

1667259 to this you must add two ciphers in the 
multiplicand^ and three in the multi- 
fiHer^ making five; the product will therefore be 
166725300000. 

To multfply hy two or more digits, in one line, commonly 
cMed the back-figure method. 

This method is generally adopted when the left-hand 
figure of the multiplier is a unit^ 13^ 14, 15, l6^ 17^ 18^ 
and 19* In which case the rule is as follows: Multiply 
the units' figure of the multiplicand by the right-hand 
digit of the multiplier, and of the product, set down 
the units' figure, retaining in your mind the left-hand 
figure to be carried. Multiply the second figure of the 
multiplicand — to the product add what were to be car- 
ried — and also the Jirst figure of the multiplicand, 
which is called taking in the hack-Jigure, Then set 
down the units' figure, and retain in your mind the 
number to be carried forward, as before. Multiply the 
third figure of the multiplicand, add the number to be 
carried, and also the second figure of the multiplicand, 
that being now the back-figure ; and so on, to the end 
of the multiplicand. It may not be unnecessary, how- 
ever, to remind the learner, that the last figure of the 
multiplicand must be taken in as a back-Jigure, and in 
order that it may not be omitted, place a dot on the 
left-hand side of the multiplicand, using the dot as the 
'representative of another place ; then the last figure of 
the multiplicand may, of course, be considered as the 
hack'Jigure of that place. 

EXAMPLE FOR ILLUSTRATION. 

(31) Multiply 719386 by 13, in one line. 
^ Operation. 

• 719386 
13 

935201 8 Proof. 
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EXAMPLES FOR PRACTICE. 

(S2) S2654S1 {S3) 3292734 (34) 497632 
13 _J4 15 

(35) 423456 (36) 453682 
16 1^7 

To multiply anif number of one denofninaiion, by a compo- 
site number y of two par It, 

First multiply the given number by one of thc^ two 
component parts ; and the result, by the other compo- 
nent part, and the last result will be the answer or pro- 
duct required. 

(37) 
Multiplicand 524367 X 36 
6 

First result 3146202 
6 

Product 18877212 

EXAMPLES FOR PRACTICE. 

(38) 47391526 X 14 (39) 38562047 X 45 

7 5 



2 



methods of proof. 



Let the multiplier be taken as multiplicand, and the 
multiplicand as multiplier ; and if the product thus 
obtained agree with the product found before, the pro- 
cess is right 

(40) 

64 45 Thus, when 64 is multiplied by 

45 64 45, the product is found to be 2880 ; 

ggQ 280 ^^^ when 45 is multiplied by 64, 

256 270 ^^ -same result is obtained. 

2880 2880 
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There is a method of correcting Multiplication by 
rejecting the nines, but as it is subject to error I do not 
give it ; the foregoing method cannot fail to be correct, 
whilst it affords practice for the pupil. 

Let the following, or such part as will be thought 
sufficient, be worked to impress the foregoing instruc- 
tions. 



(41) 94876843562 

743 

284630530686 
379507374248 
664137904934 

70493494766166 

(42) 472596S768 
9846 

28355782608 
18903855072 
37807710144 
42533673912 

46531839259728 



(43) 27409400 
1285000 

13704W 
2192752 
3289128 

35 221079000000 

(44) 8675764094 
7 0906 

52054584564 
78081876846 
607 30348658 

615163728849164 



57610993 
19446523 
40567876 

75408399 
96025347 
67128345 
38601576 
46739170 
28619976 

63147877 
36787582 
87594381 

70983569 
286199768 

12345678 
312467136 
70280416 
31796O8O 
8261 9600 

791 86907 
49716396 
50804500 
65320190 
91 874963 
81503600 

27948019 
58793880 

62473894 



X 17, 19, 23 
X 39, 67, 85 
X 35, 59, 79 
X 47, 58, 95 
X 46, 82, 97 
X 342, 675 
X 563, 498 
X 476, 586 
X 723, 496 
X 355, 627 
X 806, 700 
X640, 697 
X7304, 681 
X 654, 740 

X 690, 790 

X 784697 
X 508, 804 
X790, 999 
X 870, 708 
X 6195843 

X 1 849000 
X 4776050 
X 8900764 

X 9876543 
X 7043000 
X 7650992 

X 8094730 

X 2973586 
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DIVISION. 

This rule instructs me to find how often any lesser 
number is contained in a greater number, or in other 
words, how often the lesser number can be taken out 
of or subtracted from the greater, hence, division is said 
to be a compendious subtraction, the result of which 
shows how often the lesser number is contained in the 
greater. 

For example, suppose it was required to find how 
many times the number 4. can be taken from 24 by the 
rule of Subtraction, it will appear to be contained in it 
six times, and this number 6 expressing how often the 
4 is contained in 24, is called the quoiieiU, hence 

In division there is given two numbers, the greater 
and the lesser, the former being the divided number, is 
called the dividend, and the latter being the dividing 
number, is called the divisor, and the number required 
quoting how often the divisor is contained in the divi- 
dend, is called the quotient; that is, in the example 
before us, 4 is the divisor, 9,^ is the dividend, and 6 is 
the quotient, informing me that 4 is contained 6 times 
in the 24, and in this instance the 4 is said exactly to 
divide 24, therefore to measure it. But, were it required 
to find how often 4 was contained in 27, after taking 4 
as often as possible out of it, it will appear not to be 
contained exactly in it as before, but to leave 3 remain- 
ing, that is, after taking 4 six times, or 24 out of 27> 
there will remain 3, hence, there appears another num- 
ber in division, viz. a remainder, and. 

Observe, when a lesser number is not exactly contained 
in, or will measure a greater, it will measure it best when 
after taking it from the greater as oflen as possible, it 
will leave a remainder less than the lesser number, or 
the divisor, for it is plain in the above instance, after 
taking the 4 six times out of 27, the remainder is 3, 
that 18, less than 4, and notwithstanding there is the 
remainder 3, still 27 is said to contain 4 six times, but. 
leaving a remainder of 3. 

In Division the given terms are placed after each 
other in one line, the divisor on the left, the quotient on 
the right, and the dividend between them, each separated 
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by a stroke or circumflex. When the divisor and divi- 
dend are thus placed^ and the place for the quotient on 
the right remaining blanks the principal difficulty will 
be to find the quotient figure or figures, for which pur- 
pose use the following 

Rules in thdr respective Cases. 

1. When the divisor is 12 or less, and will exactly 
measure the dividend. Consider from a recollection of 
the Multiplication Table what number multiplying the 
divisor will equal the dividend, that will be the quo- 
tient figure. 

EXAMPLE. 

(1) In this Example recol- 

Divisor. Dividend QuoHenU lect, 6 multiplying 5=: 18« 

S) 18 (6 the dividend^ place this 6 

18 Subtract. inthequotient, then having 

multiplied the divisor, S, 
by 6, place the product 18, under the dividend 18, and 
subtracting this 18 from the dividend, and finding no- 
thing remain^ 6 is the true quotient, and informs me 
that 3 can be taken out of 18 exactly 6 times. 

In the same manner proceed with the following Ex- 
amples: 

(2) (S) (4) (5) (6) 

4)28( 5)S5( 6)48( 8)64( 7)72( 

(7) (8) (9) (10) 

7)48( 9)72( 11)121 ( 12)96( 

For proof in this case, if your quotients be right, the 
quotient multiplying the divisor must equal the divi- 
dend. 

2. When the divisor is 12 or less, but not contained in 
the dividend exactly as before. Consider from the 
Multiplication Table, what number multiplying the 
divisor will give a product next less than the dividend, 
that will be the quotient, and this quotient when its 
product as before is taken from the dividend (if right) 
must leave a remainder less than the divisor, as for 
Example : 

b5 
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(11) Here, from the Table, 

Divisor. Dividend. Quotient, recollect that 7 times 5 

5) 39 (7 gives 35, the next less 

35 Subtract product than 3g, for 8 

"1 Remainder, ^^^j ^J^ ^y " ^^ ^^^' 
— and o times, or 30, is too 

little, therefore I place 7 in the quotient, then as before, 

multiplying Shy 7, I place the product 35 under the 

dividend SQ, and subtracting 35 from 39, I find 4 (less 

than 5) remaining, hence my Quotient, 7» is right. 

But to prove this example, multiply the quotient 7> by 

the divisor 5, and to the product add the remainder 4; 

if the sum be equal the divi lend, the quotient is right ; 

thus, 7 X 5 = 35, and 35 + 4, the remainder, = 39, 

which being equal to the dividend, the quotient is right. 

In the same manner proceed with the following 
Examples : 

(12) (13) (14) (15) (16) (17) 

4)25( 5)38( 6)47( 8)46( 9)65( 7)65( 

(18) (19) (20) (21) (22) 

11)27( 12)49( 11)63( 12)87( 9)104( 

3. When the divisor is 12 or less, and the dividend 
of many figures, not contained in the table. In this 
case, the quotient must be found by several steps or 
divisions, thus, beginning with the leading figure or 
figures of the dividend as a first dividend, find the quo* 
tient and remainder, if any, by either of the former ex- 
amples or rules ; to the remainder, if any, bring down 
the next figure of the dividend, at the same time placing 
a dot under it to signify it is bfvught down ; this figure, 
with the remainder, oecomes a new or second dividend, 
then dividing as before, and placing each quotient 
figure as found in the quotient afler each otner; in 
this manner, when all the figures of the dividend are 
brought down, the sum is done. And to prove it, mul- 
tiply the quotient by the divisor, and to the product as 
before, add the last remainder, if any ; this sum must 
equal the dividend if the work be right 
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EXAMPLE. 

(23) 

Diwor. Dividend. Quotient. Here finding at first the 

8) 3476028 (434503 aivisor 8 is not contained 

8X4=32 _____d in 3, the leading figure of 

Proof 3476024 my dividend^ I divide 8 into 

2V new dividend ^* ^t ^^"^ ^?*^^",^ H^re^^ 

-^c' J- -J J ™y quotient to be 4, 

^36 new dividend, ^^j^h I place in the quo- 

8x4 —32 tient, and proceeding by 

40 new dividend. 2nd rule, I find my re- 

8x5=40 mainder 2 less than my 

"28" new divid. divisor, to which I 

Qv>« 24 bring down 7* the next 

A —^ g^^^^ ^^ dividend. 

Remainder 4 placing a dot under it, 

this gives me with the remainder 2, 27> which is now 
a new dividend, and dividing this 27 by 8, my divisor 
as before, per rule 2nd, I find my quotient 3, and, af- 
ter multiplying and subtracting I find my remainder 
to be 3, and being less than my divisor, the quotient is 
right, to which I bring down 6, the next figure of my 
dividend, this gives a new dividend of S6 which I again 
divide by 8 as before, and find my quotient to be 4, and 
again multiplying 8, my divisor, by it, I find my re- 
mainder to be 4, to wnich bringing down the next 
figure 0, my new dividend is 40 ; on dividing this, I 
find by the first rule my quotient is 5, and the remain- 
der nothing, then bringing down the next figure 2, this 
is now my new dividend, and here perceiving that 8 
my divisor is not contained in the 2, I put a cipher in 
my quotient, signifying that 8 is not contained in it, 
and lastly to this 2 I bring down my last figure 8, 
which gives me the last dividend 28, and lastly, divi- 
ding this as before, per rule 2nd, I find my last quo- 
tient to be 3, and the remainder 4, less than 8, and hav- 
ing brought down every figure in the dividend I find 
my quotient to be 434503 and 4 remaining, that is, 8 
is contained so many times in 3476028 and leaves 4. 
But, 

This work can be done much shorter by placin*- " 



!._ 
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quotient under the dividend, and performing the in- 
termediate steps in the mind aa follows : 
8)3476028 Here, say 8 into 3*, 4 times, 

"434502 and 4 rem. ^ ?•»" * "*"*" ^''^ 4 of 84 

: and S reiaains, this 2 out of 

the 4 with the next figure 7, but, placed bef<H'e it, will 
make 27, then say 8 into 27 3 times, which 3 put un- 
der the 7 and 3 remains, which S remaining out of the 
7, with the next figure, 6, will make 36, then say S 
into thia 36 goes 4 times, and leaves 4, put the quo- 
tient 4 under the 6, and Uie 4 remaining with the as 
before make 40 ; then go on and say 8 into 40 is 5 
times, but having no remainder place this 5 under the 
and say 8 into 2, or no times, which pUge un- 
der the 2. this 2 now remaining with the nest figure, 8, 
will make SS, then say 8 into S8 is 3 times, and leaves 
4, then placing 2 under tbe 8, the quotient is as before, 
434508 and 4 remaining. 

From wlut has been explained, work the following, 
and to assist and encourage the Pupil, I have put some 
figures in the working to show when the worlc is cor- 
rectly performed. 

(24) Divide 4<f7658S by 3. 
Dividend. 
Divitor 3)4976582 

■ 6 ■ B ■ -0 Remainder 2. 

Cases of this kind where the quotient it placed under 
the divisor is termed short Division. 
Divide 49762000 by 5. 



(25) Divide)58763258 by 4, 








DlvlHTl. DKldHkdl. 


Dlriun 




(26) 6 669783^4. 


1 14 


5060708090.'!. 


(27) 7 S68O907654. 


1 15 


4560759011. 


(28) 8 3256873950. 


16 


S264168O96. 


(29) 9 687438961- 


1 17 


345115380. 


(.30) 10 10965873s. 


1 18 


294882681. 


(31) ft 880192345. 


1 19 


87326584. 


(32) 12 972602436. 


1 20 


93672684. 


'33) 13 876932865. 
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Again, when the divisor as $seU as the dividend consists 
(^manff figures^ the priDeipal difficulty will be to find 
toe quotient figure, lor which purpose observe the fol- 
lowing 

Rule. First count from the leading figures of the divi- 
dend as many as will make a number sufficient to con- 
tain your divisor, nMch can never exceed it but hy one 
Jigure, call these figures your first dividend ; Secondly, 
inquire how often the leading figure of the divisor is 
contained in the leading figure or figures of this divi- 
ded, which, take as often cls you can, but always to leave 
a remainder: Thirdly, consider this remainder as so 
many tens befiire the next figure of the dividend, then 
try if the second or next leading figure of the divisor 
gio as often into this number as the nrst did, if it should, 
And leave a remainder more than, or nearly equal to 
the quotient found, this quotient ^gure thus found will be 
right, but, if the second figure will not be as often con- 
tained as the first was found to be, then the first quo- 
tient must be reduced one or two less {keeping it stUl 
as much as possible) until the second figure, &c. can be 
as oflen contained, now, having tlius found your quo- 
tient figure, proceed with it as in the former example, 
always seeing that the remainders are less than the 
divisor, before you bring down any figure of the divl* 
dend, and thus proceed until all the figures are brought 
down, when the work will be finished. 

EXAMPLE. 

Seeing that %, the lead* (41) 

ing figure of the divisor, 8567)2^4539 1 5679(6294902 

isgreater than2, the lead- 2 1 402 

ingfigureof thedividend, -705T9 new dividend, 

and as my divisor has 7134 

four figures in it, my ^^^^; ,. ., , 

first dividend mustther^ f f f ^ 1 new dividend. 

fore consist of five, that £liri. 

is 22453, then I say 3 1 7485 new divid. 

into 22 the leading figure 1 4268 

as often as I can, that is, ~32T76 

7 times, &c. which leaves 32 ^ 03 

1, this 1 before the next 7«7q 

figure 4 of my dividend 7i Ia 

is only 1 4, but the se6ond '^ 

figure 5, of the divisor 245 remaind. 

not going 7 times into 
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this 14^ therefore 3 cannot be taken 7 times into 22, 
but only 6 times^ again, trying 3, 6 times, in the same 
manner into 22, it leavies 4, which with the next figure 
4 of the dividend gives 44, into which finding 5 the 
next figure of my divisor will go 6 times, and leave a 
sufiicient remainder being greater than 6, my quotient 
6 is right, then, placing 6 in the quotient, I multiply 
the divisor by 6, and put the product "21402 under the 
dividend, and by subtracting I find the remainder to be 
1051, which bemg less than the divisor the quotient is 
right, to this bring down the next figure 9 of the divi- 
dend and it makes my next or new dividend to be 
10519. In this new dividend I find the divisor is con- 
tained 2 times, which I place in the quotient as before, 
then multiplying the divisor by 2, and placing the pro- 
duct 7134 under this dividend, and by subtracting it as 
before, the remainder is 3385, this again being less than 
the divisor, the quotient is ri^ht, I then bring down the 
next figure 1, and my new dividend is 33851, then pro- 
ceeding in like manner from this dividend, until every 
figure is brought down, as in the work, until I find the 
remainder to be only 73, then bringing down the 7, the 
dividend will be only 737> here the divisor having four 
figures will not be contained in this number having only 
three ; I therefore put a in the quotient, and bring 
down the next and last figure 9 of the dividend, this 
makes the number or last dividend to be divided 7379, 
in which my divisor going 2 times or twice, I put 2 in 
the quotient, and after multiplying, &c. as ben>re, the 
quotient is found to be 6294902, and 245 remains. 

Division can be easily proved again by addition, thus, 
by adding the remainder, if any, to the several pro- 
ducts of the divisor by the quotient figures as they 
stand under each other in the work ; if their sum be 
equal to the dividend, the work will be right. See the 
last example from which the,^ following products are 
taken and placed under each other as they stand in the 
example, which see. 
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And these pro- 
ducts might be 
added (in the 
work without 
taking them 
out.) 





2U02 


These 


7134 


added 


32103 


will be ■> 


14268 


equal 


32103 


to 


7134 




245 Remainder. 



the divid. 22453915679 See the example. 

But when you intend to prove by addition, great 
care must be taken to keep the figures exactly under 
each other, otherwise it will be impossible to add them 
as they stand in the work when so placed, but if right- 
ly placed to take them out this way would be un- 
necessary. 

EXAMPLES. 

(42) (43) 

36 )26578670 ( i9)356742( 

here there will remain 1 4 remainder 22 

(44) (45) (4^) 

58)3 670902( 467)26578 670( 534 )673980 1( 

remainder 24 remainder 183 remainder 187 



(47) (48) 

608)5206718( 5674)24675301 6( 

remainder 4 1 () remainder 2 1 04 



(49) 
68045) 42670 4389( 

remainder 62239 



When your dimsor has one, two or, more, ciphers in the 
lowest piaces to the right hand, cut them off by a comma 
or stroke, and in like manner cut off or separate the 
same number of figures from the dividend, the remain- 
ing figures being divided as before by the significant 
figures of the divisor, the quotient will be the true quo- 
tient, but to the remainoer, if any, by annexing the 
figures cut off from the dividend, you find the true 
remainder. 
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EXAMPLES. 

(50) 
3564,00)27604878^26( 

here the true remainder will be 169826 



(51) 
36508,0)49067 54>3,2( 

the remainder is 79122 



Should the divisor be a unit with one or more ciphers 
annexed to it, as 10 ; 100 ; 1000 ; Sec, in this case^ point 
off with a comma from the dividend as many figures as 
there are ciphers from the right hand, and the figures 
remaining, on the left will be the quotient required, 
and those cut off the remainder. 

EXAMPLES. 

(52) 24365 divided by 10, the quotient is 2426,5 re- 
mainder as pointed off is 5. 

{53) 24365 divided hj iOO the quotient is 243,65 
remainder as pointed off is 65, 

(54) 24365 divided b^^ 1000 the quotient is 24,365 
remainder as pointed off is 365, &c. 

Division is always proved best by multiplicaticm, 
that is, to multiply the divisor and quotient together 
as before shown, their product with the remainder ad- 
ded (if any) will equal the dividend, thus 48-s-9=5, 
and 3 remains, then 5x9+3 the remainders: 46, the 
dividend, &c. 

I have observed some authors have mentioned, that 
division can be proved by dividing the dividend by the 
quotient, and the quotient thus found will be equal to 
the divisor, and leave the same remainder, but this will 
only hold good when the remainder is less than the 
quotient, for it must be evident, if the remainder of 
any sum be equal to or more than the quotient, whidi 
may be the case when the divisor has more figures than 
the quotient, the example will not prove, for the quo- 
tient in that case must be contained oftener in the 
dividend than the divisor expresses ; thus, in the fore- 
going examples, where 68045 is the divisor, you will 
find the remainder is 62239, add the quotient only 
6270, then, making 627O the divisor, the new quotient 
will be 68054, greater than 68045, and leave 5809 re« 
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maining, not 62239 as before^ therefore division cannot 
be proved generally by division, but only when the 
remainder is less than the quotient, in such a case I 
would then recommend division in preference as a 
proof, were it only for exercising the rule, and here I 
must observe. 

Division can be contracted. First, when the divisor 
is a single £gare, and the dividend many figures. This 
was illustrated befoue in the example, wh^e 3476023 
was divided by 8, to whidi I refer. 

Secondly. When the diyisor is any of the compo- 
site numbers in the multiplication table, it can be 
shortened by the following 

Rule. Divide first by one component part, as in 
the first instance above referred to, placing the quo- 
tient tinder the dividend, reservi ng the remainder, or 
placing it apart on the right, and then by dividing 
this quotient again, in the same manner by the other 
component part, placipg the quotient under the former, 
this quotient lai^ found wiH be the quotient required. 
But to find the true remainder you must multiply the 
first divisor by the last remainder, and to the product 
add die first remainder, if any, the sum will be the 
true remainder. But should ncmiing remain in 1^ last 
division, the first remainder will be the true remainder 
again, should a remainder happen to be in the last divi- 
sion, and no remainder in the first, then the product of 
this last remainder into the first divisor will be the true 
remainder. 

EXAMPLE. 
(55) 
42)563427 here 7x6=42, therefore divide by 6 
' ' and by 7. 

again 7)93904(g) =first quotient by 6 (kept in mind) 

and 3 remains written thus {. 

this 13414 (6) = second quotient by 7 and 6 re- 

' ' ■ mains, then the true quotient is 1 341 4, 

and (6x6+3)z=:39 is the remainder, or again for proof, 

42)563427 I here divide by 42, first by 7, and then 

■ by 6, tins must prove the above. 

6)80489 (^) = quotient by 7 and 4 remains. 

13414 (5) == quotient by 42 and 39> (that is 5X7 
■ +4), remains as before. 
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EXAMPLES FOR ILLUSTRATION, 



(56) 
35)463275 



(57) 
56)385746 



(58) 
72)365472 



remainder 15 remainder 18 remainder 56 



(59) 
84)3675097 



(60) 
48(376054 



(61) 
63)427590 



remainder 13 rem. 22 remainder 9 



(62) 
96)430276 

remainder 4 



(63) 
181)3760842 



remainder 41 



Thirdly. When the divisor is many Jigares^ the work 
will be much shortened by leaving out the products of 
each quotient figure, whidi may be done by subtract- 
ing, as you multiply each product from the figures of 
the dividend, observing to increase each figure by as 
many tens as may be necessary to take the product 
from it, and by putting down only the several remain- 
ders as you multiply and subtract, many figures will 
be saved ; but after putting down each difference or 
remainder, be careful to carry as many tens to the next 
product as you increased the figures of the dividend* 
See the following 

EXAMPLE. 

Divide 350459806 by 4763. 



(64) 
4763)350459806(78579 

17049 



276O8 
"37930 



45896 
3029 remainder. 



Perceiving the leading 
figure 4 of my divisor is 
not contained in 3 the 
leading figure of the div- 
idend, and my divisor 
containing four figures, 
I draw a line under the 
first fis^ figures, for my 
first dividend thus 35045, 



then finding my first quotient is 7, I say 7x3 are 21, 
this being to be taken from 5 I increase it 2 tens and call 
it 25, then 21 from 25 and 4 remain, which place un- 
der the 5 and carry 2, for the two tens added to 5 ; 
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again 9ay, 7x6 are ^2, and 2 carried are 44, this must 
be taken from 44^ increasing the 4 four tens^ and leav- 
ing no remainder^ put down under the 4 and carry 4 
for the 4 tens added, again, 7X7 are 49 and 4 carried 
are 53, this taken from 60 (that is increasing the 0, 6 
tens) leaves 7, which place under the and carry 6 ; 
lastly, 7X4 are 28 and 6 carried are 34, which taken 
from 35 leaves 1, this being put under the 5 of 35, you 
have the first remainder, viz. 1704, and being less than 
the divisor, is right, to this remainder bring down the 
next figure 9 'of the dividend, your new dividend is 
17049^ into which the divisor wiU go 3 times, then pla- 
cing 3 in the quotient proceed in the remaining steps 
in a similar manner. 



QUESTIONS TO EXERCISE. 



(65 
{66 

(67 
(68 

(69 
(70 

(71 
(72 

(73 



DiTison. Dividends. 



21 
22 
23 
34 
45 

67 
84 
42 
65 



4236837654. 
8749658326. 
4069874284. 
5567834268. 
8741219087. 

123456789. 
987654321. 
100000000. 
843265976. 



Divisors. Dividends. 

(74) S3 420156132. 

(75) 126 873649820. 

(76) 197 49658349. 

(77) 284 47368265. 

(78) 565 4762834. 

(79) 4976 8376294^. 

(80) 8342 987654321987. 

(81) 48765 832649568740. 

(82) 678245 768436958430 



COMPOUND RULES. 



Having given, I trust, sufficient information on the 
simple Rules, which I hope the Pupil has got acquaint- 
ed with, the next thing to be obtained is a knowledge 
of the Compound Rules, and to acquire facility on that 
subject, the pupil will find it necessary to become well 
acquainted with the Arithmetical Tables, page 5, but 
particularly with the pence and shilling tables, as the 
nature of the instruction following will prove. I also 
here insert a copy of the Pence Table, differing a little 
from that on page 6. 
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PENCE TABLE. 



12 pence are 1 

13 1 1 


14 


1 2 


15 


1 3 


16 

17 


1 4 

1 5 


18 

10 


»«•••■• 1 o 
1 7 


20 

24 


• •• «• • X o 

2 


30 


2 6 


36 


3 


40 


3 4 


48 

60 


4 

4 2 

5 


65 


...... 5 5 



s* d. 

70 pence are 5 10 

72 6 

78 6 6 

80 6 8 

84 7 

90 7 6 

96 8 

100 8 4 

108 9 

110 9 2 

120 10 

130 10 10 

132 11 

1B8 11 6 

144 12 

150 *12 6 



MONEY. 

4 farthings, qrs. make 1 penny, d. 
12 pence 1 shilling, s. 

5 shillings 1 crown, rr. 

20 shillings 1 pound or sovereign. £. 

21 shillings 1 guinea. G. 



* This TVible, when found difficult for a child to commit to 
metmory, I never used until he advanced ; but, in its place, I 
made him use the Multiplication Table of twelves, by which he 
may immediately discover how many shillings were in any num- 
ber 6f pence, under 150, which is quite sufficient for his first 
examples, as he proceeds, he himself will discover the necessity 
of asing the above table for greater expedition, when he may oc- 
casionally commit it to memory. 
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COMPOUND ADDITION. 

In ADDITION OF MONEY, observe the following 

•RUI4X. 

Place the several sums to be added under each other ; 
pounds under pounds, shillings under shillings, and 
pence under pence, &c. ; then, add up the lowest de- 
nomination, in the total of which, find from the table, 
how many of the next denomination are contained in 
it, and what, (or how many of it) may remain : this 
remainder put under its column, and carry to the next 
column so many of it as you found in the total of the 
column you added, in this manner proceed with the 
farthuigs and pence ; but when you add the column of 
shillings, first, « add the shillings found in the pence 
column to the units of the shillings, as you would, were 
they whole numbers ; putting down any odd shillings 
over the tens found therein : then carrying the tens to 
Ae tens of the shillings, add up the tens, and if the 
tens found be odd, place the odd ten by the shillings 
before put down, and carry half the remaining even 
number of tens to the unit's column of pounds; which, 
with the other columns of the pounds^ add up as you 
would whole numbers, (for as two tens, or two half 
pounds, make one pound) therefore, half the tens of 
shillings, are added as so many pounds. 

EXAMPLE. 

Add ££5..14..6. £27..6..10. £54..15..4. 
and £20..17..9. together. Place them as 
in the margin ; then, adding the pence, 
say, 13, 23, 29, that is, 29 pence, which 
is 2«. 5cL ; put down the odd 5 jmder the 
pence column, and carry the 2 shillings 
to the units of the shilling's column, and 
8ay> 9> 14, 20, 4 ; put down the odd 4 
under the units of shillings, and carry the two tens to 
the tens of the shillings, which, with the number of 
tens there, will make Bye tens ; these being odd, I put 
the odd ten by the 4 shillings (before put down,) making 
it 14 shillings; then I carry half the remaining 4 tens 



(0 




£. s. 


d. 


25 14 


6 


27 a 


10 


54 15 


4 


20 17 


9 


128 14 


5 
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(making two pounds^) to tlie pounds, and adding the 
pounds as in addition of whole numbers, I find the 
pounds make £128., and the total sum required is 
£128..14..5. 

The pence column might be added up thus, with a 
little practice, by making shillings of the pence as at 
each step you add ; thus, seeing 4d. and 9^. make 1 3d., 
at 4^. say Is. Id., at lOd. say }s. lid., and at the 6d. 
say 2«. 5d., thus converting the totals at every step into 
shillings and pence ; when you come to the top, you 
have only to put down the odd pence, and immediately 
add the shillmgs. This method, if not approved of, 
has at least the advantage of novelty, and is curious. 
I have tried it oflen with success. 

Either of the two first methods of prooi given in 
Simple Addition, may be employed in Compound 
Addition. 

In this example, the sum of the far- 
things is 14, wnich being divided by 4, 
the rarthings in a penny, the quotient is 
3d., and the remainder, 2 farthings, or a 
haUPpenny, is set down. The quotient, 
3, is then added with the pence; the 
sum, 54, being divided by 12, the pence 
in a shilling, the quotient is 4 shillings, 
with a remainder of 6 pence, which is 
set down. The quotient, 4, is then 
added with the units of the shillings ; the sum is 39, of 
which the last figure is set down, and the tens being 
carried to the tens of the shillings, the sum is 8, which 
being divided by 2, because 2 tens, or 20 shillings, 
make a pound, the quotient is 4, which is added with 
the pounds, as in Simple Addition. 



'.(^) 




£. s. 


d. 


39 18 


71 


51 12 


4X 


79 19 


lOl 


8 7 


^A 


43 13 


9\ 


315 16 


lOi 


599 9 


64 



(3) 



In this example the halfpence amount 
to 5, or 9,\d. In such examples, where 
all the fractional parts are halfpence, it is 
easier to call each a halfpenny, than two 
farthings. 



JB. 


s. 


d. 


15 


3 


H 


31 


16 


H 


94 


13 


Si 


55 


12 


lU 


37 


11 


9l 



234 18 9i 
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FURTHER EXAMPLES. 



£. 
36 
35 

47 
84 



(4) 
s. d. 



12 

6 

19 

14 



4 

10? 




S7 
45 
64 

49 



(6) 
#. 

16 
12 

19 

4 



11 





« (9) 

231 15 
365 12 
400 14 
321 9 
47 11 



(12) 
£, s, d, 
320 8 10 
445 15 11 
360 17 9i 
475 14 
832 19 
777 2 
207 10 



(15) 
£» s. d> 

3632 17 4i 
166 10 10 
802 9 7i 

1530 11 1 
421 19 11 
826 14 7: 
800 19 2 

3385 15 7^ 



d. 
4i 
5: 
0^ 
10 
6f 



(10) 

460 12 
221 14 
403 8 10 
126 17 6 
257 15 4 



(13) 

£. s, d, 

2546 12 8^ 

1367 3 3 

456 13 9i 

753 12 8 

657 10 5 

2635 19 

120 4 8^ 




9i 



.(11) 



365 
304 
603 
215 
140 



19 
15 
14 
11 

9 



d. 

5« 
10: 


11 

9i 




(17) 

£• s> d, 

3602 12 8i 

1562 14 3 

365 15 4i 

42 12 8^ 

632 5 4j 

7300 10 11 

532 18 6\ 
2075 2 10 
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(18) 




^ (^9) 


£. s. 


d. 


£. s» d* 


4680 12 


8i 


468 16 2^ 


365 14 


2 


870 18 10 


676 15 


6 


36 14 lU 


8064 18 


Hi 


407 16 3: 


360 17 


7 


26 15 2j 


807 18 


4i 


360 10 0| 


36 19 


1 


U9 9 III 


410 10 


2i 


604 IS 10: 


542 9 


11 


560 14 8^ 


421 10 


H 


174r 9 10 


2778 19 


0^ 


2077 17 7i 




3256 12 4^ 
250 9 8 
587 19 Si 

27 15 8 
376 10 
938 18 

1467 17 9i 
376 15 10 
275 14 llf 

1509 9 

28 13 3^ 



(22) 

£, s, d, 

274 16 5i 

39 12 8 

274 16 5i 

3095 8 11 

297 17 7i 

59 8 9\ 
374 6 8 
1509 12 104 
308 4 6 
532 18 Of 
4096 12 3 
8409 Hi 



TROY WEIGHT. 

Gold^ Silver^ and Jewels^ are weighed by this Table. 

4 grains 1 carat 

24 grains or 6 carats 1 pennyweight. 

20 pennyweights . . .' 1 ounce. 

12 ounces 1 pound. 

OF TROY WEIGHT. 

In general, to aYoid a multiplicity of rules in adding 
these and other weights or measures^ use the following 
General Rule. 
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Having placed the several denominations under each 
other, as before, in money, then add up the lowest de- 
nomination, and divide its amount by so many of the 
column just added, as are contained m one of the next 
columns, and if any remains after division, put it down 
under the column^ and carry the quotient to the next 
column, where proceeding in the same manner with 
each column, except the highest, which must be added 
without division, the several remainders under each 
column, with the sum under the highest, will be the 
sum required. 

EXAMPLES. 

oz.dtvLgrs. 
46 15 21 
37 12 19 
45 16 12 
83 9 19 



(0 

oz, dwtgrs, 
25 13 ei 


oz, dwt,grs, 
34 17 11 


61 16 23 


16 12 20 


24 16 20 


r34 10 19 


16 10 14 


17 15 23 


47 9 16 


23 12 22 


20 4 19 


20 14 7 


82 10 5 







AVOIRDUPOIS WEIGHT. 

Bread, Groceries, and all coarse articles, are weighed 
by this Table. 

l6 drams. 1 ounce. 

16 ounces 1 pound. 

14 pounds 1 stone. 

28 pounds 1 quarter. 

4 quarters or 112 pounds 1 hundredweight. 

20 hundredweights 1 ton. 

144 pounds Avoirdupois, are equal to 175 pounds 
Troy. 

OF AVOIRDUPOIS WEIGHT. 

In this example the sums of the (1) 

pounds, quarters, and hundreds, are i. cwt. qr.lb. 

respectively divided by 28, 4, and 20, 35 1 6 20 

the remainders set below their respec- 42 14 2 18 

tive columns, and the quotients car- 18 Q 1 I6 

ried to the next columns, respectively. 17 18 3 7 

The hundreds may be added as shil- 31 5 3 19 

lings in Addition of Money, the divi- 45 12 2 

sor being the same in both cases. ToiTj 

c — 



50 fryer's guide to arithmetic. 



(2) 


(^>,. 




(*> . 


(5) 


cfvL qr, lb. 


crvL qr, lb. 


cfvL 


^r. ^. 


/. cw/. ^r. lb. 


35 2 14 


46 2 15 


46 


2 21 


15 17 2 21 


29 1 16 


37 1 25 


32 


1 16 


12 18 1 16 


40 3 25 


10 3 24 


26 


2 20 


24 9 13 


18 16 


16 21 


SO 


14 


61 14 1 27 


12 3 27 


18 1 


27 


2 27 


64 19 20 


13 2 \6 


27 2 26 


34 


1 19 


19 12 3 18 



In adding the column of pounds, the division by 28 
will be tedious and take up time ; to avoid this, the 
following table of quarters, if committed to memory, 
will be very useful, and save trouble and time, viz. 



28 pounds ... 1 quarter. 

56 2 quarters. 

84 3 quarters. 

112 4 quarters. 

140 5 quarters. 

l68 ... ... 6 quarters. 

196 7 quarters.^ 



This Table being well 
known, any number of 
pounds can be made into 
>• quarters very easy — thus, 
156 lbs. = 5 qrs. I6 lbs. 
199 lbs. = 7 qrs. S lbs. 
148 lbs. z=z 5 qrs. 8 lbs. 



Apothecaries' Weight being only used in compounding 
their medicines, and as examples of the addition, or 
compounding, &c. of the parts never occur in trade, 
they are here omitted. 

LONG MEASURE. 

3 barley corns 1 inch. 

4 inches 1 hand. 

12 inches I foot 

3 feet 1 yard. 

6 feet 1 fathom. 

5^ yards, or l6^ feet 1 rod or pole. 

40 rods or poles 1 furlong. 

8 furlongs, or I76O yards 1 mile. 

3 miles 1 league. 

69^ miles 1 degree. 



(1) 




(2) 






per. yds. ft. 


%n. 


mls.fitr.per. yds. ft. 


in. 


be. 


14 5 2 


1 


14 7 21 6 1 


11 


1 


39 6 1 


n 


1 6 31 4 1 


8 


2 


32 1 1 


8 


6\ 3 36 S ^ 


9 


2 


19 2 


6 


129 2 2 


6 





28 5 1 


7 


5 5 12 12 





1 


31 6 2 


11 


4 27 5 1 


4 


2 
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DRY MEASURE. 

2 pints 1 quart 

4 quarts 1 gallon. 

2 gallons 1 peck. 

4 pecks 1 bushel. 

8 bushels 1 quarter. 

36 bushels I chaldron. 

(1) (2) 

pks, gal, qts. pts. qrs, bar* bu. pks,gal. qts. 

32 i 3 I 3 13 2 16 

64 1 2 17 1 2 1 3 

21 1 1 14 1 2 1 6 

54 1 1 15 1 1 

46 1 3 9 3 3 17 

WINE MEASURE. 

2 pints (j)ts») 1 quart. 

4 quarts 1 gallon. 

10 gallons 1 anker. 

18 gallons 1 rundlet 

31^ gallons 1 barrel. 

42 gallons 1 tierce. 

63 gallons 1 hogshead. 

84 gallons 1 puncheon. 

2 hogsheads 1 pipe or butt. 

2 pipes 1 tun. 

SOLID OR CUBIC MEASURE. 

1728 cubic inches 1 cubic foot. 

27 cubic feet 1 cubic yard. 

40 feet of rough timber or \ - , ^ , ^^ . 

50 feet oFhewn ditto f ^ ^^^^ ""^ ^'^ 

42 feet 1 ton of shipping. 

277i cubic inches 1 gallon. 

ALE, BEER, AND PORTER MEASURE. 

2 pints (pt.) 1 quart 

4 quarts. I gallon. 

9 ffallons 1 firkin. 

2 nrkins • 1 kilderkin. 

4 firkins 1 barrel. 

54 gallons 1 hogshead. 

2 hogsheads 1 butt 

2 butts 1 tun. 
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WOOL WEIGHT. 

14 pounds 1 stone. 

2 stones, or 28 pounds ... 1 tod. 

64 tods, or 13 stones ... 1 wey. 

2 weys 1 sack. 

12 sacks 1 last. 

12 score, or 240 pounds ... 1 pack. 

CLOTH MEASURE. 

2^ inches 1 nail. 

4 nails 1 quarter. 

3 quarters 1 Flemish elL 

4 quarters 1 yard. 

5 quarters .« 1 English elL 

6 quarters 1 French ell. 

TIME. 

60 thirds ^/A.)... 1 second. 

60 seconds 1 minute. 

60 minutes 1 hour. 

24 hours 1 day. 

7 days 1 week. 

4 we^s 1 month. 

865\ days, or 8766 hours... 1 Julian year* 

(1) 

m. d. h. fn» sec 

32 2 21 34 46 

15 5 19 21 31 

16 4 12 46 21 
21 20 53 50 
34 6 4 22 22 

IN SUBTBACTION OF DIVERS DENOMINATIONS, 

Nothing further is necessary than to direct that each 
denomination may stand under that of the same kind ; 
and, when placed, compare the quantities of the 
greatest denomination, in order to distinguish the lesser 
quantities to be subtracted, and, when ^ou know the 
lesser, in taking one denomination from its kind, if the 
quantity to be subtracted be greater than tibat from 
which It is to be taken, always increase the lesser by 
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one taken from the next higher^ and> when the differ- 
ence is then founds put it down under it, and carry one 
to the next quantity to be subtracted, and in that man- 
ner proceed until you subtract the highest denom- 
ination. 

EXAMPLE. 

Here £28. being less than (1) 

£36. I must take£28..10..8i. £. s. d 

from £36..14..5|. thus, one from 36 14 5 

farthing from one halfpenny take 28 10 8 

«"^ uT Z^'^H"^, ^^"^^"«' 8 3 9idiff. 
which farthmg I place under j- 

the column of farthiogs; 28 10 8^ l essr. 

again, observing 5 pence is 36 14 5^ gr. 

less than 8 pence, I increase 

the 5 pence by 12 pence, (the pence in one shilling 
taken from the 14 shillings) this makes 17 pence; then 
8 firom 17 9 9 pence remains^ which I place under the 
pence, and, carry the 1 shilling taken from the ] 4 to 
the 10 in the lesser number, it makes 1 1, which taken 
from 14, leaves 3 shillings, which 3 I place under the 
shillings, and subtract the pounds, as in whole numbers^ 
and the difference between the given sums is £8..3..9i. ; 
or, if done by addition^ the work will sUmd thus much 
shorter, ^ and ^ make ^ ; Sd. and 9^. make Is. 5d. and 
go 1 ; 1 1 and 3 make 14 ; 8 and 8 make 1 6 and go 1 ; 
3, &c. therefore^ in a few words, the difference is 
£8..3..9^. To prove this, I subtract, in like manner, 
this difference again from £36..14..5j. the greater sum, 
and finding it leaves £28..10..8|:. = the lesser, the dif- 
ference found is right ; or, it may be proved otherwise, 
by adding £8..3..9^. to the lesser sum £28..10..8^. and 
as it makes £36.. 1 4.5^. =z the greater sum, the work 
is right. 

In this manner may all subtraction of divers denomi- 
nations of what nature soever, be done and proved. 

(2) From £33.. 17-1 Of £. *. d. 

take £ i 8.. 8.. 4^. 




54 



FRYER S GUIDE TO ARITHMETIC^ 



(3) £. *. d, 

159 9 H 

%6 17 8| 

72 11 7f 



(2) Required the difference between £l59..9..4i and 
£86..17..8f 

In this example, as a halfpenny is 
greater than a farthing, it is taken 
from a penny, and the remainder 
being added to the farthing, the 
sum, three farthings, is set down ; a 
penny is then carried to 8 pence, and the sum being 
taken from one shilling, the remainder 3 is added to 4 
pence, and the amount set down. We then proceed 
thus : 1 and 7 are 8 ; 8 from 9 and 1 remains ; 1 from 
2, (the tens' figure in the shillings in a pound) and 1 re- 
mains ; 1 and 6 are 7 ; 7 from 9 and 2 remain, &c. 

EXAMPLES IN MONEY. 

Find the difference between the following sums, and 

prove each both ways. 

(4) £ s. d. (5) £. s. d. ' (6) £. s. d. 



346 10 8 
129 14 2 




diff 




less. 




great. 




£. s. 

(7) 46 12 

94 15 


d. 
6 

H 


diff. 


less. 


great. 



34 12 6i 
47 10 3 



3S 12 7i 
13 18 9^ 



£. s. d, 
(8)62 12 34 
81 19 0\ 



(9) lent 34 12 
more 70 1 6 
more 65 J 
more I6 15 
more 4 10 



£. s. 
received 46 10 



more 
more 
more 
more 



6 12 

91 18 

6 16 

I 12 



d. 



What remains of these due or unpaid ? 



I have in some cases put the greater sum ander, though dilltarent from the 
usual custom, that the pupil may place them in the correct position. 
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£• 8, cL £• 8» d» 

(iO) Dr. 461 12 8i Cr. 219 15 8^ 

210 10 11 210 15 6 

47 18 Si 100 19 5i 

148 16 10 96 19 11 

300 10 8i 264 8 8f 

What is the balance of this account ? 

TROY WEIGHT. 

U). oz.dwts,grs. oz.dtvU.grs. 

(1) 35 9 15 12 (2) 16 13 12 

14 3 17 16 8 15 13 



diff. 






lessr. 






gr- 






(3) 
diff. 


oz,dfvts,grs, 
21 10 19 
19 15 22 


oz,dwts,grs. 
(4) 31 16 20 
42 12 19 


less. 




gf- 


• 


0) 


AVOIRDUPOIS WEIGHT. 

cwt. qrs, lb. ctvt. qrs. lb. 
16 2 21 (2) 82 1 19 
26 3 24 12 2 22 



/. cwt. qrs. 8t. lbs. oz. dms. 
(3) 14 13 1 1 12 14 10 
10 1 5 2 13 12 15 

diff. 

lessr. 

gr- 
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LONG MEASURE. 

ifds. ft, in, per. yds. ft. iMch* 

(1) 34 2 10 (2) 37 4 2 5 

41 2 9 28 6 1 10 

diff. 

less, 
gr. 



DRY MEASURE. 

bush. peck. gals. qrs. bush. peck. 
(1) 42 3 2 (2) 17 I 
81 2 3 12 1 1^ 

diff. 

less. 

LIQUID MEASURE. 

/. hds.gcHs. hds. gals. pis. 

(1) 21 1 32 (2) 64 42 7 
12 2 41 79 44 5 

diff. 

less. 

gr. 



LAND MEASURE. 

a. r. p. a. r, p. 

(1) 31 9 57 (2) 41 3 21 

24 3 12 73 2 37 

diff ~~ 

less. 



COMMON TIME. 

yrs. w. d. h. m, sec. 

*5 47 2 15 22 32 

2 35 6 20 34 21 



diff 

less. 

gr- 
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ASTRONOMICAL TIME. 

deg. min, " '" "" 
210 32 14 21 36 
321 37 3 14 27 

diff. 

less. 

MULTIPLICATION 

Of divers denominations, in general is performed by 
multiplying each denomination by the given multi- 
plier, and managing each product as you would a sum 
of the same amount in adaition, placing the surplus of 
each under it, and carrying so many of the next de- 
nomination as was there found to be over ; then the 
several products as placed under each of its kind, will 
be the product required, as for example : 

(1) £. s, cL The multiplier 5 being placed 
Multiply 5 14 8^ under the multiplicand £5.. 14.. 

by 5 8^. proceed thus, 5 halfpence is 
£2g 13 gi 2 Jrf. put down the ^rf. and carry 
* =- the 2 pence to 8 pence multipli- 
ed by 5 = 40, and 2 cairied is 2d. this being equal to 
Ss. 6(L put down the 6d. in its place, and carry the 3s. 
to the 4fi (of 14) multiplied by 5 = 20, and 3 carried 
is 23#. put down the 3 in the units of shillings, and 
carry the 2 tens to the 1 ten of 1 4 multiplied by 5 = . 
5 tens, and 2 carried make 7 tens, =: ks.AOs, then 
place the odd 10#. with 1 by the 3, thus 13 under the 
shillings, carrying the £3. to the £5. xhy 5 = 25 + 
3 ori£28. which 28 being placed under the pounds, 
the product will be £28..13..6^. 

(2) Multiply £1..14..7J by 9- 
In this example the farthings, 

pence, and shillings are multiplied 
successively by 9; the products, 
as they are found, are respectively 
divided by 4, 12, 20, (or the tens 
of the shillings by 2 ;) the several remainders are writ- 
ten down, and the quotients carried. The pounds are 
multiplied as in Simple Multiplication; and the pro- 
duct IS found to be £l5..11..9|. 

c5 



£. 


*. 


d. 


I 


14 


71 
9 


His 


11 


9i 
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EXAMPLES. 






£. <f. 


d. £, s» 


d. 


(3) 


S 14 


9i X2. 1 (9) 2 18 


9X8. 


(*) 


1 17 


sixs. 


' (10) 6 13 


4X9. 


(5) 


18 


lljx*. (11) 15 


lOi X 10. 


(6) 


1 10 


4X5., (12) 9 7 


8 X 11. 


(7) 


3 13 


lOi X 6. 


(13) 3 19 


7i X 12. 


C8) 


1 2 


9X7. 


(14) 1 16 


7 X 12. 



(15) Multiply 2 /6. 9 oz. 15 drvts. by 3^ 5, 8^ and 10. 

(16) Multiply 4 yds, 3 ^r^. 2 n. by 4, 6, 9. 

(17) Multiply 2 «. 3 r. l6 pr. by 4, 6, y. 

Though the above is a general rule, where your mul- 
tiplier is a single figure, as it will frequently increase 
to two, three, &c. figures, this produces different va- 
rieties, as 

When the multiplier consists of two figures, and a 
composite number, hence, seen in the multiplication 
table. 

Rule. Multiply the multiplicand first by one com- 
ponent part as before taught, and this product again by 
the other, the last will be that which was required. 

(18) Multiply je6..15..9i. by 24. 
Here 24 is compounded of 2 and 12 ; of 3 and 8 ; 
and 6 and 4, then with either of these as 2 and 12. 

£>t s, d. 
multiply thus 6 1 5 9^ 

the multiplier is 24 

the product by 2 = 13 11 6| 

12^ 

the product by 24 = 162 18 6 



Here follows the above example proved every way 
it can be done, as 

£. s. d* 
First by 3 and 8. 6 15 9\ 

24 



the product by 3. 20 7 S^ 

_ 8 

£762 ir~6 



OR> THE ARrtHMETICAL SBLF-INSTRUCTER. 59 

£» s, d. 
Again by 4 and 6. 6 15 9^ 

24 



the product by 4. 27 3 I 

6^ 

£\62 18 6 



£• s, d. 
Again by \ 6 15 9^ 



inverting # 24 

th^ f °^^ 40 14 Ti the product mul. by 4. 



mer as 






4 



by 6 and 1 ^2^±^_^ 
4. ^ 

When the multiplier is a prime number not found in 
the table. 

Rule. Choose the nearest composite number in the 
table to your multiplier more or less^ and multiply by 
it per last or variety II. noting the difference in your 
mind^ and should the number chosen be more than 
your multiplier^ suhtrcxt the product of the multipli- 
cand by the difference, and if less, add the product of 
the multiplicand by the difference, from, or to, the pro- 
duct of the composite number chosen, and the differ* 
ence in the former, or the sum in the latter will be the 
product required. 

EXAMPLE. 

£, s, d, 
(19) Multiply 4 13 7i by 38. 

38 Here I find from the table, 

13 14 g 36 or 40 are equally near to 38. 
Q — 36 being 2 less, and 40 being 

-^ ^ 2 more, then taking 36 1 mul- 

168 10 5 tipiy by 4 and by 9, and find 
9 7 3 ^jjg product per variety II. 
£l7 7 17 9 to be £l68..10..6. this want- 
ing 2 to make 38, I multiply 
the multiplicand, £4..13..7i* ^7 ^> and add the product 
£9-7**3. to £l68..10..6. which gives the product of 
£4..13..7iby 38 to be£l77*«l7..9. as was required. 
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Again^ taking the composite number 40^ 

being 2 more^ thusj £4 13 7i 
I multiply 5 and 8 40 

The product by 5 is = 23 8 TJ 

8 

Theproduct by 40is = 187 5 

From this take £4..13..7f X 2 = 9 7 3 



Gives the product by 38 as before £ 177 17 9 



MORE EXAMPLES. 

(20) Multiply £l..l6..9i. ^J ^*> *^^ ^^> 76, 87, 98, 
and 104, proving each. 

(21) Multiply 2 /. 15 cwl. 3 qrs. 9 ^* by the same 
multipliers, and prove each. 

(22) Multiply 3/6. 11 oz. 14 dwi. 2 gr. by the same 
multipliers, ana prove each. 

(23) Multiply 3 acres, 2 roods and 24 perches, by 
the same multipliers, and prove eadi. 

(24) Multiply 2 tfds. 3 qrt, 3 naiis, by the same mul* 
tipliers, and prove each. 

When your multiplier is composed of three figures, 
consisting of many hundreds, as for example, by 735, 8rc. 

Rule. Multiply the given multiplicand first by 100, 
that is, by (10) and by (10,) by variety II., this pro- 
duct again by (7,) which, in tne above instance, ex- 
presses the number of hundreds ; again multiply the 
nrst product of 10 by (3), the next figure given, ex- 
pressing the number of tens, and place this product 
under that by (700 ;) lastly, multiply the ffiven multi- 
plicand by (5,) expressing the number of units, and 
place this product under the other two; these three 
products added will be the product required. 
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EXAMPLE ILLUSTRATED. 
(25) 

Multiply 1 17 4^ the multiplicand to be multiplied, 
by 7S.5 as mentioned above. 

18 13 6^=:the product of £l.,\1.A\. by 10. 
10 



186 15 5 =pro. by 100 or <^ 10 by 10 again. 

( 1307 7 11 =pro. by 700 or of 100 by 7. 
S -J 56 7i=:pro. by SO or of 10 by 3. 

t 96 9i=pfo. by 5 or multiplicand by 5. 

1372 15 3|=pro. by 735 as was required. 



MORE EXAMPLES. 

(26) Multiply £S..l^lOi. by 482. 

(27) Multiply £l7~9..3i. by 563. 

QUESTIONS TO EXERCISE IN 
MULTIPLICATION. 

(1) What will 2 yards of cloth cost at Gs, lOd. per 
yard? 

(2) What will 5 yards of broad cloth cost at 18^. 6^. 
per yard ? 

(3) What will 6 ells of holland cost at 7'. ^\d, per 
ell? 

• (4) What cost 4 pounds of tea at 9^. Hd. per pound ? 

(5) What cost 3 yards of cambric at lOf. 9c^. per yd. ? 

(6) What cost 8 pounds of sugar at IQ^d, per lb. ? 

(7) What cost 19 lb. of butter at U^. per lb. ? 

(8 J What cost 23 cwt. of lead at 17'. ^i<L per cwt. ? 

(9) What j[nust be paid for 25 doaen of flour at 
1*. lOjrf. per dozen ? 

(10) What is the price of 26 barrels of beer at 
14^. 2(/. per barrel? 

(11) What cost 28 trusses of hay at 2s, 6^d. per 
truss? 

(12) What will 30 weeks' wages amount to at 
1 7'- 9.\d. per week ? 
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IS) What will 35 pounds of gold amount to at 
6..J4..6. per pound? 

14) What is the weight of 36 guineas, each 5 dwt. 
rains ? 

(15) What is the value of 42 pieces^ each £d..l2. ? 

(16) How many pounds sterling in 44 half-guineas? 

(17) At 4^. 4ed. per dollar^ what is the value of 39 
dollars ? 

(18) What quantity of gold is requisite to make 48 
snuff-boxes, each to weigh 12 dwt 14 grs.? 

(19) What is the value of 44 bits, each 7^^. ? 

(20) What is the weight of 40 moidores, each 6 dwt. 
22 grs. ? 

(21) What will 46 ounces of silver amount to, at 
6s. B^d, per ounce ? 

(22) What cost 47 pieces of ivorv at 18^. S^d. each? 
(28) What will 49^ yards of shalloon cost at Is. lid. 

per yard ? 

(24) What will 52 bibles come to at 3s. 7d. each ? 

(25) At 30s, 2d. per ton, what is the price of 50^ 
tons? 

(26) What cost 53 dozen of port wine at £l .. 5 .. 9. 
per dozen ? 

(27) What will 58^ pounds of pins come to at J 9^. 
per pound ? 

(28) What is the price of 56 J yards of serge at 3s, 3d. 
per yard ? 

A mercer's bill. 

(29) *. d. £. s. d. 

4 yards of silk at 18 8 per yard. ^ 

7 yards of satin at 10 11 

8 yards of brocade at 17 ■ 

12 yards of lutestring ...at 6 1 

5 yards of velvet at 18 7 — — 

1 1 yards of flowered silk at 15 6 — — 

25 16 10 



DIVISION OF DIVERS DENOMINATIONS 

Is performed by dividing each denomination by the 
divisor, beginning with the highest, and if any remain- 
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der, multiply it by that number which one <^ the 
higher contains of the next lower denomination, and 
proceed in like manner with each denomination ; the 
quotients when placed under each denomination will 
be the quotient required. This rule supposes first the 
divisor to be a single figure. 

EXAMPLE. 

Divide £26..1S..7f by 6. Place ( I ) 

them as in the margin, and dividing £, s, d. 

6 into £26., the quotient is 4 times, 6)^6 IS 7^ 

and £2. over; place the quotient 4, 4 8 11^ 

now £4., under the £26., then mul- p„. nroof v hv H 
tiply the 2 left by 20, the shillings P ^^^", 
in £1., the product is 40; to tfiis ^^ ^^ 7# 

add the 13 shillings, it makes bS 
shillings, this divided by 6, the quotient is 8 times, and 
leaves 58, ; put the quotient 8 under the 13s., and mul- 
tiply the remaining 5s. by 12, the pence in 1 shilling, 
the product is 60. pence, to this add the 7 pence, the 
sum is 67 pence, which divided by 6, the quotient is 
11, and leaves 1 penny ; put the 11 pence under the 
7, and multiply tne 1 pennv remaining by 4, the far- 
things in 1 penny, the product is 4, to which add the 
2 faraiings in the id., the sum is 6 farthings; this 
divided by 6, the quotient is ^., which being put under 
the id., the work is done, and the quotient required is 
£4..8..1i^. To prove this, multiply the quotient by 
the divisor 6, and as the product is equal £26..1d..7^., 
the quotient is right. 

EXAMPLES. 

(2) Divide £2..1 S..6. by 2. 
(8) Divide £l..l7..9. by 3. 

(4) Divide£3..18. by 4. 

(5) Divide £54..17..tl. by 5. 

(6) Divide £286..10. by 6. 

(7) Divide £l..l9..2f. by 7. 

(8) Divide £27..18..0. by 8. 

(9) Divide £32.. 14. by 9- 

(10) Divide 10 cwL 3 qrs. l6 lbs. by 10. 

(1 1) Divide 17 Sfds. qrs. 3 naUs, by 11. 

(12) Divide £l82..l6. by 12. 
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To dmide by a number whieh is greater than 12, but is the 
product efivfo or more facUiTSy each less than 13. 

Rule 1. Divide the given number^ by Short Divi- 
sion, by one of the factors. 2. Divide the quotient by 
another factor. S. Divide the result thus (H>tained by 
another factor, if there be so many : and thus proceed, 
whatever may be their number. 

EXAMPLE. 

Divide £59..13..S^. by 66. 

In this example the factors 
are 6 and 11. In the divi- 
sion by 6, the auotient is 
j^9..18..]0^., and the remain- 
der 2 farthings ; and in the 
division of tnis quotient by 
11, the quotient resulting is 
IBs. Oid., and the remainder 
9; This remainder being 
multiplied by 6, the first di- 
visor, and die product in- 
creased by the former re- 
mainder, 2, the true remain- 
der is found to be 56 farthings, or Is. S^^.— ^lu the 
proof by Multiplication, this remainder must be added 
tx> the final product. 

ANOTHER EXAMPLE. 

(14) Divide £59-l6..8i. by S& 
Here 36 bfeing compounded of 6 X 6, of 3 X 12, and 
of 4 X 9^ hence having a choice of either, as for in- 
stance, 3 and 12, placmg the divisor 36 on the left, 
proceed thus : 

£, s. d. 
3)59 l6 8^ divide first by 3, and place the 
— — quotient under, then 
by 12)19 18 1 Of = quotient, and 1 remains (viz. one 

■ farthing.) 

Answer 1 IS 2} =r quotient required, and 7 re- 
-~— — mains, and the true remainder 
is 7 X 3 -h 1 = 22 farthings == S^d. 

To prove this, multiply £l..l3..2}. by 36, and add 
in 5^ = the remainder. 



£. 
6)59 


(18) 
s. a. 
13 3^ 


11)9 


18 


10^... 2. 





18 


Of ...56 far. 
6 \j}rls,2d. 


5 


8 


U 


59 



12 

1 


j*}-d. 


59 


13 


3i Proof. 
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(15) Let £102«.14.j6. be given to be divided by 21. 

7)1 02 14 6 
5)14 13 6 quotient by 7 ; divide again by 3. 
4 17 10 ^a*. 



QUESTIONS TO EXERCISE. 

(16) Divide £48..15..7i. ^ 2*> ^5, 48, 56, 6S, 72, 
84 and 132. 

(17) Divide 48 civi, 2 qrs. 21 /6. by the same divisors. 

(18) Divide 52 oz. 9 dwt. 21 gr*. by the same. 

(19) Divide 121 acres, 2 roc^s, 19 perches, by the 
same, and prove each example. 



When your divisor consists of a number not found in the 

MnkipHcation Table. 

Rule* You most divide the different denominaetions 
by it, at once, and place "die several quotients on the 
right of the dividend as in common division of whole 
numbers. See the following example : 

(20) Let £347..15..10i. be divided by 23. Place 
them as follows, and first divide the pounds by 23, then 
divide in like manner any remainder with the odd 
shillings, lastly, the pence with the odd pence as follows. 



66 fryer's goide to arithmetic^ 

Divisor, Dividend. Quotient, 
23) ££47.. 1 5.. J Oi)£ 1 5..2.,5. 

Tit 



this 2 := the rem. from the pounds, after 

dividing them by 23, you must 

multiply by 20 = the shillings in one pound, and 

— add in the 15 shillings. 

the product is 55 = dividend for shillings, which 

divided by 23 gives 2, which 

place to tne quotient 
and leaves 9 shillmgs remaining ; this 9 
multiply by 12 = the pence in one shilling, and 

add in the 10 pence, 

the product is 1 1 8 pence = the dividend for pence, and 

^___^ being divided by 23 gives 5, 
whidi put in the quotient, 
and leaves 3 pence remaining ; this 3 
multiply by 4 = the farthings in Id,, and add in 

— the ^d, =: 2 farthings, 

the product is 14, which being less than 23, it is 

— the last remainder, and the 
quotient required is £l5..^..5., and 14 farthings re- 
main. Lastly, 

ShoM your divisor consist of three, four, or any number 

ofjgures. 

Proceed exactly as in the above example, and the 
proof in all cases will be, by multiplying the quotient 
by the divisor and adding in the remainder, as under. 

£. s, d. 
the quotient = 15 2 5 found as above, with 14 rem. 
multiply by 23 the divisor; here, multiply by 

■ 24, and subtract 1. 
60 9 8 = the product by 4. 



362 18 = the product of4 by 6, gives 
15 2 5 the product by 24, from 

which take £l5..2..5. = 

the multiplicand once, 
it leaves 347 15 7 = the product by 23, but 
to this add 3^ = the 14 farthings remain- 

__ ing, and it 
gives 347 15 10^ = the given dividend, as 
— — before. 
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(21) Divide £2074.. 6.. 5^. by 597. 

£» s, d, £, s, d, * 

597)2074 6 9i(3 9 5j Ans. 
1791 6_ 

283 20 16 10^ 
20 10 



5mG 208 8 9 

5S7S 10 



293 2084 7 t; 
12 10 8 5^ 



3525 2073 19 Of 

2985 7 8| 

540 2074 6 9i Proof. 

4 



2161 
1791 



370 farthings^ or 7^* ^\d. 



Here^ the first part of the quotient is £S,, and the 
remainder £283..0.9 or 5666 shillings^ from which^ as 
in Simple Division^ we obtain for quotient 9 shillings, 
and a remainder of 293 shillings and 9 pence, or 3525 
pence. Dividing this by the divisor, we obtain for 
quotient 5 pence, and a remainder of 540^ pence, or 
2161 farthings, which gives a quotient of 3 farthings, 
and a remamder of 370 farthings, or 7'. 8j(/. The 
work is proved by multiplying the quotient by 6OO (6 
X 10 X 10,) and subtracting three times the quotient, 
to obtain the product by 597> and finally, by adding 
the- remainder, Is. 8^^., to the result. 

MORE EXAMPLES. 

(22) Divide £246l..lS..7i. by 29> 39, 47, 58, 67, 79, 
143, 476, 740, 846, and 947, and prove them. 

If the divisor consists of^, i, or |. 

Rule. Multiply the whole number of the divisor by 
4, adding to the product 1 for ^, 2 for ^, 3 for |, and 
it will give the divisor ; which divide by as before, and 
the quotient multiplied by 4, will give the answer. 
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EXAMPLES. 

(23) Suppose I give for 6^ yards of cambric 
£4..i0..7^-« at what rate do I buy it per yard ? 

6\ £, s. d. Here I reduce the divisor 

41 5)4 10 7i to quarters^ namely 25. I 

25) 5)0 18 U ^y^^^ £4..10..7i. by 5, and 

-^ J that result again by 5 ; then 

^ ^ 74 to balance^ I multiply the re- 

f_ suit by 4, because I multi- 

Ans, 14 6 plied the divisor by 4. 

Or, multiply 6otA the dividend and divisor by the 
fraction, and divide as in the following case : 

(24) Divide £64.. 1.. 4. by 7|. 

Divisor. £. s. d. 

7| 64 1 4 

4 4 

31 New difdior. 256 5 4 New dividend. 

£. #. d, £. f. d, 
31)256.. 5.. 4.(8.. 5.. 4. 
Use Long Division, as *8 

explained page 42. 20 

165 
10 
12 



124 



Having multiplied both divisor and dividend by 4, 
they are increased in equal proportion. I find men 
that I have to divide £256..5.;4. by 31. Having 
placed them as in the example, I find that 31 is con- 
tained in 256 eight times, which I place as my quotient 
for pounds, the 8 that remain I multiply by 20, and 
take in the 5s. ^ making l65, which I also divide by 31, 
and find the quotient to be 5s., and the remainder lOs. ; 
thfy being killings, I multiply by 12, (the pence in a 
shilling,) and take in the 4i., making 124 pence. I 
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Uien see that 31 is contained in 124 four times^ which 
I place to the quotient for pence. Had there been a 
remainder after finding the last quodent (4d.,) I should 
have drawn a line and placed the divisor under it, thus, 
suppose die remainder- had been 5, I should have 
placed it /|. 

(25) As another example in this kind of division, let 
it be required to divide £30..2..iO^. by 22|. 

£. 8» d. 

^ ^ £, s, d. Here a difference is 

gT) 120.. II.. 6{U 6.'. 6 ?«*« JP. ^? ™?d«8 ^^ 
Ql Long Division that the 

— learner may choose. 

^9 With that exception, 

^^ the mode is similar. 



591 
546 

12 

546 
546 



Here we multiply 22 by 4, the lower term of the 
fraction, and to the product 88, we add 3, the upper 
term. — We multiply the given dividend also by 4. 
Then, dividing this product by 91, we find £l .. 6 .. 6. 
for the required quotient — It may be observed, that 
these methods are equally applicable in Simple and 
Compound Multiplication and Division. 

QUESTIONS, 

SHOWING THE USB OF DIVISION. 

(1) If a piece of broad cloth containing 24 yards 
cost £l8. 6^. what did it cost per yard? Ans. 15s, Sd, 

(2) Bouf^t ^9 i^fvU of butter for £49* 14«. 6d. what 
did it cost per cit^ ? Ans. £l. ^s, 6(L 

(3) If a Qogshead of wine cost £l6. l6s, what is it 
per gallon ? Ans. 5s* 4id. 
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(4) If 27 cfpL of sugar cost £^. 1 3s. gd. what cost 
1 cwL Am. £\. 1 5s. S^d. 

(5) If 1 cwL of sugar cost £3. 10#. what is it per lb. ? 

Ans. 7^d. 

(6) If I hold 120 acres of land» and my yearly r&at 
be £87. what do I pay an acre ? Ans. 14«. 6d. 

(7) If 35 persons pay a reckoning of £6. I4ts, ^d. 
what is the snare of each ? Ans. 3s. lOd. 

(8) A prize of 1000 pounds is to be divided among 
1 50 sailors, what is each man's share after deducting 
Jth part for the officers ? 

(9) If 1 25 ingots of silver, each of an equal weight, 
weigh 1347 oz, 11 dwis. 14 grs. what is the weight of 1 
ingot? 

(10) If 475 cwi. 1 qr. 14 lbs. be the weight of 27 
hfids. of tobacco, what is the weight of 1 P 

(11) Bought 6^ pieces of tapestry, containing 237 
ells Flem. 2 qrs. 2 ita., what is tne length of 1 piece ? 

(12) What is the fourth part of 9 j^ds. Qjl. 2 tit. ? 

(13) Bought 4^ ounces of silver for £l..8..8^. ; what 
is the price of 1 ounce ? 

(14) Gave £3..17.-7i. for 6^ yards of muslin; what 
is the price per yard ? 

(15) If 42 boUles of wine be sold for £4..l6..3 ; what 
is it per bottle ? 

(10^ A pound weight of standard gold bullion being 
coined into 46|^ sovereigns ; required the full weight 
of one sovereign. 

(17) Bought 39^ yards of cloth for £29.. 1 5..3i., what 
did it cost per yard ? 

(18) What is serge per yard, if 43 yards cost 

£7..7..9f ? 

(19) If 1 cwt of hops cost £4..15..8 ; how much are 
they per pound ? 

(20) Bought 8 cwt. of currants for £30..l6..0. ; what 
did they cost per pound ? 

(21) Bought 50 chests of oranges, each containing 
1000, for £260..8..4.? what was the price of the 
oranges, one with another ? 

(22) What is the value of 1 (6. of tea, if 63 chests, 
each weighing 93 lbs. neat, cost £3106..9*.9f • ? 

(23) If half a dozen tea-spoons weigh 4 02. 1 8 dwls. 
18 grs. ; what does each spoon weigh ? 
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(24) If 42 loaves of sugar, of equal weight, weigh 
8 cwL 3 qrs. 7 lbs. ; what is the weight of one loaf? 



INSTRUCTIONS. 



Quest. 1. Divide the cost bj 6, and the result by 4. 

Quest. 2. Divide by 39, use long division. 

Quest. 3. Remember there are 6S gallons in a hogs- 
head. 

Quest. 4. You know what 2 numbers multiplied to- 
gether will produce 2 7- 

* Quest. 5. A ctvt. contains 112 lbs,, use long 
division. 

Quest. 6. Divide the yearly rent by such numbers, 
as when multiplied, would make 120. 

Quest. 7. In dividing by S5, use long division. 

Quest. 8. Divide £1000. by 6, and the remainder 
divide again by 150, the Quotient will be the answer. 

Quest, 9. Having divided 1347 by 125, multiply the 
remainder by the number of penny weights in a lb,, ob- 
serving to take in the 1 1 drvts. divide again, and multi- 
ply the remainder by the number of grains, contained 
in a dwt. 

Quest. 10. Act in a similar manner with this ques- 
tion, observing that your (question is cwt. qrs, and lbs., 
instead of ounces, penny-tvetghls, and grains. 

Quest. 11. Reauce both the pieces, ells, quarters, 
and nails to halves, and then divide one by the other. 
Your divisor will be 1 3, it may be done in one line 
easily. 

Quest. 13. Divide twice the money by twice the 
number of ounces, and the quotient will be the price of 

* I do not give in this work, (it being intended to teach the 
nmple rules onb/), any abbreviated modes. This question, by 
the most simple rules as taught in Dr. WOlcolkes's and Messrs. 
Fryers* System, would be to multiply 9s. 4d. (equal to 112 lb*. 
at Id.) by 7irf. thus, s. d. 

9 4atl(/. 

Zi 

£3 10 
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one ounce. See Division of Integers, by a mixed 
number. 

Quest. 14. Divide 4 times the monevby 4 times the 
given number of yards, and the quotient will be the 
price of one yard. 

Quest, la If 46} g sovereigns weigh 1 lb.; then, 
multiplying each of these by 40, the results will be 1869 
sovereigns, weighing 40 Uu, Troy. Therefore, to find the 
weight of a sovereign, when new from the mint, divide 
40 lbs. by 1869, and the quotient will be 5 dwts. S^^^g 
grs. being the full weight of a sovereign. 



REDUCTION. 



Reduction being the changing or reducing numbers 
or quantities of one denomination to that of another, 
it is performed by muUipiication and division^ thus, 
when perfonned by multiplication, it is called ReducHon 
descending, that is, the bringinff numbers from a higher 
denomination to a lower, and when by division, it is 
called Reduction ascending, that is, the bringing num- 
bers from a lower to ahi^er denomination, but in each 
instance still reserving their full value, and 

To bring numbers Jrom a higher denominalion to a lower, 

the mle is, 

Multiply the higher denomination by that number 
which one of the higher contains of the next lower, ob- 
serving to add to this product any odd number of the 
same name contained m the given quantity to be re- 
duced, and in that manner proceeding from one denom- 
ination to another until the last, the last product will be 
that which was required. This is Reduction descend' 
ingi but 

To bring nmmbers back again Jhm a lower denomimUion 
to a higher, the Rme, in this case, nnU be to 

Divide the given denomination to be reduced or 
changed by that number which one of the greater con- 
tains of the next less, and in that manner proceeding 
through each denomination to the highest, the last quo- 
tient with the several remainders wiU be die denomma- 
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tion required ; and after division, if any thing remains, 
it is of the same name with the last dividend. And 
this is Reduction ascending, 

METHODS OF PROOF. ' 

1 . To the answer found by either of the preceding 
rules, apply the other rule, and if the result be the 
same as the given number, the work is correct 

2. The operation may be proved by the methods of 
proving Multiplication or Division. 

The reasoi^ of the rules will be explained in the 
illustrations of the 

EXAMPLES. 

(1) In £36. how many shillings ? £36 

Here 36x^0=7^0 shillings. 20 

In 720 shillings how many pounds ? 720 iz: shil. 

Here 720 divided by 20, quotes £36. 

and proves the first question. 

(2) In £49* 18^* how many shillings and pence ? 
Here £49. multiplied by 20, adding in 1 8 shillings, 

gives 998 shillings, and 998 shillings multiplied by 12, 
gives 11976 pence. 

(S) Reduce £59.- to farthings. 

In this example the pounds £. 

are multiplied by 20^ to reduce 59 

them to shillings, because 20 

there are 20 shillings in each fT^ shUlings. 

pound. The shilnngs, in like |g 

manner, are multiplied by 12, "TTT^ 
to reduce them to pence, and 14100 pence. 

the pence by 4, to reduce them 1 

to farthings, because there are 4)56640 farthings. 
12 pence in each shilling, and izuZied pence. 
4 farthings in each penny. ^.^f^rTi , .„. 
Hence, it.appears, that iir£59. 2|0) 118|0 shiUinga. 
there are 11 80 shillings, 1 4 1 60 £59 proof, 

pence, or 56640 farthings. 

The operation is proved bv dividing successively by 4, 
12^ and 20, the former multipliers, in a reversed order ; 
and the work is correct, since the final quotient, £59' > 
is the same as the quantity given in the question* 

D 
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(4) Reduce £94.. 1 2.. 8^. to farthings. 
£, s. d. 



94 12 Si 
20 


4)90849 


1 892 shillings. 
12 

22712 pence. 
4 


12)227124 

2 0)189|2 H 
£j^4 12 8 


90849 farthings. 





In this exampre in the multiplication by 20, 12 shil- 
lings are added to the product; in the multiplication 
by 12, 8 pence are added, and in the multiplication by 
4, 1 farthing is taken in. Hence, the answer is 90849 
farthings. 

(5) Reduce 8S9I8 farthings to pounds, &c. 

In this example, the far- 4) 83918 farthings, 
things are divided by 4, be- I2)20979i 
cause in the same sum there oinvTJrliTQi 
are 4 times as many farthings .^l"^ _17*!»_»| 
as there are pence : for a j^87 8 S j Am. 

similar reason, the pence are 

divided by 12, to reduce them to shillings, and the shil- 
lings thus found by 20, to reduce them to pounds. 
Hence, it appears that 83918 farthings are equivalent 
to 20979i pence, 1748 shillings and S^d., and to 
jb87**8.*3^. 

(6) In 19 pounds, how many shillings, pence, and 

farthings ? 

(7) In 55 guineas, how many shillings, pence, and 

farthings ? 

(8) Reduce £54..1 1. 9i- into farthings. 

(9) Reduce £77.. IL.lOi. into halfpence. 

(10) Reduce £94 .14..8. into pence. 

(1 1 ) Reduce £47..14..4. into two-pences. 

(12) In £34..11..9. how many three-pences and 
pence? 

(13) In £47..19-.8. how many groats, pence, and 

farthings ? 

(14) In £r08..1 1..6. how many sixpences? 

(15) How many crowns, half-crowns, shillings, six- 
pences, and pence, are in £54. ? 
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» • 

(16) Redtice £7^.AS„9' into shillings, three-pences, 
and farthings. 

(17) In 11520 farthings how many pence, shillings, 
and pounds ? 

(18) In 1788O pence how many pounds? 

(19) Reduce 100800 farthings into guineas 

(20) In 50400 halfpence how many p6unds ? 

(21) In 12050 shillings how many crowns and 
pounds ? 

(22) Reduce 311040 pence into groats, shillings, 
crowns, and pounds. 

(28) In £l02..l6..3. how many pieces of coin, each 
7s. Sid', in value ? 

(24) Iti 7^9^ dollars, at 4j. 6d. each, how many 
groats, shillings^ half-crowns, crowns, and pounds? . 

TO ASSIST THE LEARNER. 

Quest. 6. Multiply 19 hy 20, the result by 12, and 
that result by 4. 

Quest. 7* Each guinea consider as 21 shillings, and 
act as in example, question 6. 

Quest. 8. See example, pages 78 and 74. 

Quest. 9. Having reduced the£77-l i*«10. to pence, 
' multiply the product by 2^ and take in the halfpenny. 

Quest. 12. Having reduced £84.. 11. .9. to pence^ 
-you have found the number of pence, to find the num- 
ber of three-pences, divide by 8. 

Quest. 18. Divide the pence contained in £47.. 1 9.. 8. 
to find the groats, (a groat being 4c?.) and multiply the 
before^mentioned pence by 4, to find the farthings. 

Quest. 14. Multiply the shillings in <£l 08.. il^. by 2, 
and take in one for the 6d. 

Quest. 15. Multiply £54. by 4^ to find the crowns 
that result by 2^ to find the half-crowns that by 2^, to 
find the shillings that by 2, to find the sixpences, and 
that by 6 to find the pence. 

Quest. 17. Divide by 4, 12^ and 20. 

Quest. 18. Divide by 12 and 20. 

Quest. 19* Divide by 4, 12^ and twenly^ne. 

Quest. 28. Reduce £l02..l6..8. to halfpence^ and 
also Is S\d. to halfpence^ divide the greater by the 
lesser. 
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If the foregoing questions should not be found suffi- 
cient, the following, or part of them may be solved. 

(25) Tn 12051 groats, 8034 sixpences, and 4017 shil- 
lings, how many pounds? find separate answers for 
each. 

(26) In 21 guineas, how many pence? 
{27) In 5733 pence, how many guineas ? 

(28) In 1264 groats, how many three-pences, and 
prove it ? 

(29) There is a debt due of £47..8..9. which is to be 
paid in dollars of 4^ . 6d, each ; how many dollars will 
it require to discharge it ? 

(30) How many pieces of 8«. 6d. each will pay 
£l43..8..10., and what is the remainder ^ 

(31) Find the number of times 3s. l^d. is contained 
in£49..7..6. ' . 

(32) Having received j^l80. to distribute amongst 
345 poor persons, how much can I give to each ? 

REDUCTION OF TROY WEIGHT. 

(33) Reduce 1 lb. 5 oz. 12 dtvU. 13 grs. to grains. 
lb. oz, dfvis. grs. 



1 5 12 13 
12 

17 
20 

352 
24 


24)8461 
2|0)35(2 13 
12)17 12 13 
lb,\ 5 12 13 


1421 
704 

8461 grains. Ans. 





Proof. 



In this example the multipliers are 12, 20, and 24, 
because in each pound there are 12 ounces, in each 
ounce 20 pennyweights, in each pennyweight 24 
grains; and the 5 ounces, 12 pennyweights, and 13 
grains, are taken in, as in the former examples. 

EXERCISES. 

(34) In 354 lb. how many grains ? 

(35) In 7 lbs. 2 oz. 15 dfvts. how many penny- 
weights ? 
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(36) In 482 76«. 7 oz. 13 dwU. how many grains ? 

(37) In 2039040 grains of silver, how many lbs, ? 
ISS) In 1735 dwU. how many lbs. ? 

(39) In 2779992 grains, how many lbs. ? 

REDUCTION OF AVOIRDUPOIS WEIGHT. 

(40) Reduce 27 cwt. 2 qrs. 22 lbs. to pounds.* 
£fp/. qrs. lbs. 

27 2 22 4)3102 

^ 7) "r75~2 

^^^ 4) no 22 

28 ^ 



902 
220 



cwt. 27 2 22 Proof. 



3102 pounds. ilf». 



In this example, the hundreds being multiplied by 4, 
the product is quarters, because there are 4 quarters 
in each hundred ; and the quarters being multiplied by 
28, the product is pounds, . because in each quarter 
there are 28 pounds. The odd quarters and pounds 
are taken in, as the operation proceeds. 

EXERCISES. 

(41) In 124 ctvt. I qr. 13 lb., how many pounds? 

Ans. 13929. 

(42) In 275 cwt. 3 qrs. 27 lb., how many pounds? 

Ans. 30911. 

(43) In 75 cfvt. 2 qrs. 27 lb., how many pounds? 

Ans. 8483. 

(44) In 72 cwt. i qr. 8 lb., how many pounds ? 

Ans. 8100. 

CLOTH MEASURE. 

(45) In 76 ^ds, 1 qr. 3 n., how many nails ? 
(46)* In 1207 nails, how many yards ? 

* The Author is acquunted with several abbreviated methods 
of reducing cwti., &c., to Wt., and also with other short modes, 
but as they are laid down in the clearest manner in Willcolkes'a 
and Fryert* united System, they are not introduced here ; this 
Work being suited more to afford practice than brevity. 
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(47) In 7S0 yards, how many ells English ? 

(48) In 576 ells English, how many yards ? 

(49) In 576' ells English, how many ells Flemish ? 

(50) In 960 ells Flemish, how many ells English ? 

OCCASIONAL ASSISTANCE. 

Quest. 45. Multiply the 76 yards by 4, and take in 
the 1 4u2Uter, the product multiply by 4, and take in 
the 3 nails. 

Quest. 46. As \6 nails make I yard, divide 1207 by 
16, and by 4, and the product also by 4. 

Quest. 48. As an English ell is 5 quarters, multiply 
576 by 5, and divide the product by 4, or to 576 add 
one fourth of itself. 

REDUCTION OF LAND MEASURE. 

(51) Reduce 37 English acres, 3 roods, 12 perches, 
to square yards. 

a. r. p, 
31 3 12 
4 The acres are multiplied by 

151 roods. *' ^^^ ^® roods taken in; 

^Q ' the roods are then multiplied 

by 40 and the perches taken in, 

0052 perches. ^j^j ^g perches are multiplied 

^^4 by 30^, (the number of square 

181560 yards m a perch), consequent- 

1518 ly the result is 188073 yards. 

183073 yards. Ans. 

EXAMPLES. 

(52) In 77 acres, 1 rood, 14 perches, how many 
perches? Ans. 12374. 

(53) In 17280 perches, how many acres? Ans. 108. 

(54) How many roods are there in 845 perches ? 
{55^ B educe 1 4 acres, roods, 38 perches, to perches. 
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LIQUID MEASURE. 

(^56) In 45 hogsheads, how many gallons ? 
45 

63 As a hogshead contains 63 

j3^ ffallons, multiply the hogs- 

2IVQ heads by that number of gal- 



2S35 



Ions. 



(57) In 4080 pints, how many gallons ? 

(58) In 7 hogsheads and 25 gallons, how many gal- 
lons, quarts, and pints ? 

(59) I had 72 hogsheads and 24 gallons of wine, but 
having sold 18 hogsheads, 28 gallons, and 5 pints, I de- 
sire to know what quantity remains' in hogsheads, gal- 
lons, and pints ; and also in pints. 

DRY MEASURE. 

(60) In 22 quarters of com, how many bushels ? 

22 Multiply the quarters by 

8 the number of bushels con- 

"Ji^jg tained in 190. 

'61) How many pecks are in 16] gallons? 
,62) In 2906 pecks, how many bushels ? 

(63) In 367 quarters of com, how many bushels ? 

(64) How many pecks are in 442 qrs. 5 bu, 3 pkt, of 
wheat ? 

(65) Reduce 278 ch. 34 bu. of coals to bushels. 

(66) In 3898 pecks of wheat, how many quarters? 

(67) In 24967 bushels of oats, how many pecks ? 

(68) How many quarts are in 2 bushels ? 

OCCASIONAL ASSISTANCE. 

Quest. 6.S. Multiply the quarters by 8, and take 
in the bushels ; multiply the bushels by 4, and take 
in the pecks. 

Quest. 65. Multiply the chaldrons by the bushels one 
contains, and take in the 34 bushels. 



i; 
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TIME. 

(69) Reduce 14 hours to minutes. 

14 hours. 
60 minutes. 

Am* 840 minutes. 

(70) Reduce 9 days to hours and minutes. 

(71) Find the number of minutes in 14 weeks^ 5 
days, 7 hours, and 45 minutes. 

(72) Reduce 2 years and 25 days to days ; supposinfi^ 
the year to be 365 days. 

(73) Find the number of years^ months, (of 30 days 
each) weeks, days, and minutes in 1476850 seconds. 

OCCASIONAL ASSISTANCE. 

Quest. 70. Multiply the hours in a day by 9 days, 
and that product by the minutes in an hour. 

Quest. 71* Multiply the 14 weeks by 7^ and take in 
the days, that result by 24, and take in the hours, that 
result by 60, and take in the seconds. 

Quest. 72. Multiply the days in ofie year by 2, and 
take in 25. 

GENERAL QUESTIONS TO EXERCISE. 

(1) In 12 bags of wheat, each 2^ cwL, how many 
stones, and allowing 20 stones to the barrel, how many 
barrels ? Am* 240 stones and 12 barrels. 

(2) *In £l8..8..4., how many crown?, half-crowns, 
shillings, 4 pences, and 3 pences, and of each an equal 
number ? Ant, 40 of each. 

(3) How many minutes since the commencement of 
the Christian era, supposing it to be the 3 1 st of De- 
cember, 1^38 ? Ans. 966052800. 

(4) How o^n will a wheel, 16 feet 8 inches in cir- 
cumference, turn round in running from London to 
Greenwich, supposing the distance to be 7 miles ? 

Ans, 22171 times, or 2217> and leaye 120 feet. 

(5) Suppose a merchant has orders to ship 120 cwl. 

* Find the number of pence in a crown, a half-crown, a shil. 
ling, a four-pence, and a three-pence, and divide the pence con- 
tained therein into £]8..3..4., the qaotient will be the answer. 
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2 qri. and 4 lb, of beef in barrels^ each to contain 1 50 
lbs. ; how many will he require ? Ans, 90 barrels. 

(6) How many pounds in 54 hogsheads of sugar, 
supposing each to weigh 17 ^^cwL Ans. 105840. 

(7) A tobacconist has a hogshead of tobacco con- 
taining 17 cfvl., and wishes to divide it into parcels 
containing * 5 lb., 8 lb», li lb, 14 lb., and 28 lb., and to 
have of each an equal number ; how many can he 
have ? Ans, 2S, and 28 lbs. over. 

(8) Sold 5 packs of wool, viz. 

cwt qrs. lb. 



No. 1. . 


.. 5 


1 


17 


2. . 


.. 5 


3 


14 


S. . 


.. 6 


2 


4 


4. . 


.. 4 


S 


25 


5. . 


.. 6 


1 


12 



I want to know how many stones are in them, suppo- 
sing each stone to be 1 6 lbs. ? Ans. 204. 

{g) How many boxes, each to hold 12 lb. may be 
filled out of a hogshead of tobacco containing 7^ cwt. ? 

Ans. 70. 

(10) Received from Jamaica 56 hogsheads of sugar, 
each 12 cwt. I qr. 10 lb. {100 lb. being their cwt.) how 
many cwt. here of 112 lb.? Ans. 617 cwt. 2 qrs. 



THE RULE OF THREE. 

The Rule of Three Direct, teaches by three given 
numbers, to find a fourth, which shall have the same 
ratio, or proportion, to the second, as the third has to 
the first ; that is, if the first be greater than the third, 
the second will be greater than the fourth ; and if the 
first be less than the third, the second will be less than 
the fourth. 

Rule. State the question by placing the numbers in 
such order that the first and third may be of one kind, 
and the second the same as the number required ; 
then bring the first and third numbers into one name, 
(if they are not already so) and the second into the 

* See instructions given for the working of Question 2, 
page 8a 

D 5 
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lowest denomination mentioned. Multiply the second 
and third numbers together, divide the product by the 
firsts and the quotient will be the answer, .in the same 
denomination as the second number* 

If there be a remainder after division, it is always of 
the same name as the lowest denomination of the mid- 
dle number, and must he reduced to* the next inferior 
denomination, then divide again by the first number, 
till you come to the lowest denomination, which the 
middle number admits of. The several quotients taken 
together will be the answer. The method of proof is by 
changing the order of the stating. The Rule of Three - 
is by some called the Rule of Proportion, and by others 
the Golden Rule, for its extraordinary use; both 
names mi^ justly be considered perfectly applicable. 

The first number is always known by the words, if, 
(U, or per; the second is easily known by the word 
cost, (for it depends upon the first ;) the third number 
is always known by diese, (or such like) words, How 
much ? How many f What will ? How long ? How Jar ? 
&c. &c. 

EXAMPLES. 

(1) If three yards cost Qs,, what will six yards 
cost at the same rate, or proportion ? 

yds. s,^ yds. Multiply the second and 

3 cost 9 what cost 6 third terms, and divide their 

6 product by the first. The 

S)5i~ quotient is the fourth propor- 

' tion sought, of the same name 

^^*' -4«*. njjjj kind as the second. 

If the first number be 1 , the answer or fourth, is 
found by multiplying the second and third, and if the 
second or third be 1, the fourth will be found by divi- 
ding the other number by the first. 

(2) What cost 327 yards of canvass, at 8d. per yard f 

Ans. £10..18..(). 
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yd* d, yds. 
Thus : As 1 is to 8 so is 327 to the'answer. 

As the first number ?. 

is 1, the second and 1^)261 6 pence. 

third are multiplied ; 2|o)"2r|8 shillings. 

the product bemg 'r — ■ ° 

pence, it is divided by ^10»18..0 Am. 
12 and 20, to reduce it to pounds, &c. 

(3) What will 17 tons of tallow cost, at £25. per ton? 

Note. This question is to be solved in the same way 
as question 2, but the result will be pounds ; therefbre 
it is no^ to be divided. Ans. £425. 

(4) At 7'* per lb, what will 128 lb. of tea cost? 

lb. s. lb. 

As 1 : 7 : : 126 

Multiply 128 by 7> the result will be shillings, and 
as your first term is one, you have only to divide 896 
shillings by 20, to produce the answer <£44..l6..0. 

(5) What is the value of 1 39 barrels of barley, at 6s. 
per barrel ? Ans. £^l.,l4t, 

(6) How much is the price of 178 lb. of merchan- 
dize, at 17^* per lb.} Ans. £l2..12..2. 

Note. When the second number is of different de- 
nominations, bring it to the lowest mentioned, and the 
fourth will be found in the same name to which the 
second is reduced, which reduce back to the highest 
possible. 

EXAMPLES. 

(7) Let it be "required to find what 178 yards of 
linen will cost, at 4f . Sd. per yard. 

yd. s. d. yds. 

As 1 : 4 8 : : 178 

12 56 

56 pence. 1068 
890 
12)9968 pence. 
2| 0)83|0 ..8 pence. 
£41..10..8 Ans. 
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(8) What will 37 gallons of wine cost, at 9'. lOd. 
per gallon ? Ans. £ 1 8^..10. 

(9) What will 24 yards of cloth cost, at \6s. 7cL per 
yard ? Ans. £ 1 9.. 1 8..0. 

(10) What is the amount of 175 pieces of coin, at 
2i. 8^d. each ? 

pie. s, d. pieces, 

Asl : 2 8^1' :: 175 

Ig 65 

32 875 

2 1050 



half-pence 65 2211375 half-pence. 

12)5687^ pence. 
2|0)47J3 11^ 
£23 ISTTJ Ans. 



Here the second term (2«. 8^<f.^ is reduced to the 
lowest denomination (balance), the 175 pieces being 
multiplied by 65, the 11375 produced are also hal^ 
pence, which according to Reduction, are divided by 
2, 12, and 20. 

The same method may be adopted in working the 
following : 

(11) What is the value of 462 pieces of coin, auppo- 
sing each to be worth 4s, 9\d. p Ans, £l 10..4..1 ^. 

(12) I have purchased 143 02. of silver, at 4s, lOf^. 
per oz,, what is the amount ? Ans, £35..0..1^. 

Note. When fractions occur in, both quantity and 
price, as in the following, proceed thus : 

(12) What must I pay for 75^ bushels of wheat, at 
3f. 10^<i2. the bushel? 



OR^ THE ARITHMETICAL SELF-INSTRUCTER. 85 

busk, s, d* bush. 

As 1 is to 3 10^ so is 75^ to the answer. 



2 


12 


2 


2 


46 


151 




2 


93 




93 


453 
1359 
2)14043 

«)702li 

12)351 Of pence. 




2 0)292 6| 






£14 12 6J Ans. 






EXPLANATION. 



The third number^ (75^ bushels), is reduced to the 
lowest denomination, namely, half bushels, the first 
term is reduced also to half bushels, and the middle 
term or number is reduced to the lowest denomination, 
(halfpence) the product of the second and third num- 
bers 14043 is then divided b^ the first number, which 
produces 7021^ halfpence, being of the same defunninon 
lion as the second term was left in, namely, haljhence, and 
to reduce the same to pounds, shillings, ana pence, it 
is divided by 2, 12, and 20. 

Note. Though it is necessary to explain the Rule of 
Three, that it may be found suited to the meanest capa- 
city to introduce questions, such as the foregoing and 
following, yet on reference to Dr. Willcolkes's and 
Messrs. Fryers' System of Arithmetical and Mental 
Calculations, it will be seen that nine-tenths of the 
questions, commonly occurring in that Rule, may be 
solved in about one tenth of the figures necessary by 
the Rule of Three, as fi»r example, the last question 
would be solved thus : 

75^ at Ss, \0\d, each. 

£2 6 6 13*. 6fcr. to 
6 take in. 

Ans, £14 12 61, 
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See Rule, page 52, and examples on the following 
pages. Sixth Edition, 

(14) If a vessel containing 7l gallons of ale cost 
4s, 6d., what should be paid at tne same rate for 1 42^ 
gallons? Ans, £4..8..8i0. 

directions. 

Having reduced your three terms to their proper 
denominations, &c. you will find that there will be a re- 
mainder of 1 5, under which draw a line, and place your 
divisor, thus: 1 5 remainder l by which yeu have the 
' 29 divisor j exact fraction, and which 

is very near a halfpenny. 

(15) If 8 yards, 3 quarters of cloth cost Sis, 8d,, 
what will 70 yards, 1 quarter cost? Ans. <£l2..14..2§J. 
or£l2..14..2|. 

(Id) If 9 cwl, 2 qrs, t)f sugar, cost £26 .15. .2. what 
must be paid at the same rate for 115 cwt, 3 qrs, ? 

Suted thus: If 9 cwt, 2 qrs, cost £26..15..2. what 
cost 115 cwl. 3 qrs, Ans. £826..0..7. 

(17) If 115 cwt. 3 qrs, of hops cost £326..0. 7. 
what is the value of 9 ctvt, 2 qrs, ? Ans, £26.. 15. .2. 

(18) If 2 cwL 3 qrs. 14 lb. of any thing cost £6.. 14.. 
2., what will 12 cwt, 3 qrs, cost? Ans. £29.. 15. 

(19) If 2 cwt. 3 qrs. 21 lb, of tallow cost £6..1..8., 
what will 35 cwL 1 qr. come to ? Ans. £78. 

(20) If for £73. I can buy 35 cwt. 1 qr. of sugar, 
what should I pay for 2 cwt. 3 qrs. 21 lb, at the same 
rate ? Ans, £6.. 1 ..8. 

(21) If £6..14..2. be paid for 2 cwt. 3 qrs. 14 lbs, of 
cheese, what quantity should be given for £29..15..0. ? 

Ans, 12 cwt. 3 qrs, 

(22) I have paid £6..4..11^. for the carriage of 17 
cwt, 3 qrs. 1 1 lb. of merchandize, what is the carriage^ 
of a cmt. (of 1 12 lb,) ? Ans. Js, 

(23) At 7 shillings the cwt.. what should be paid for 
the "Carriage of 17 cwt. 3 qrs. 26 lb, Ans, £6..5.. lO^* 

(24) Bought a quantity of tea, for £62..13..4., at 
5s. 4d. per /6., how many Ubs. had I ? ^ Ans, ^35 lbs. 

Note. The answer to the foregoing will be found by 
dividing the pence in 5s. ^., into the pence contained 
in£62..13..4. 
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The following may be worked in a similar way. 
(25) Bought a ton of iron, for £l4. 10^., what quan- 
tity may I mive for £420. ? 

Aus, 28 ions 19 civl. 1 qr. 6;$ lb. ? 
£, s, ton, £, 

Thus : As 14. 10. is to 1 so is 420'. to the answer. 
20 20 

s. 290 290)8400(28 tons. 

2600 

280 

20 



290)5600(19 cw/. 
2700 

~^o" 

4 



290)360(1 qr. 



•70 
28 



290) 1 960 (6 lbs. 

"iifo 



29|0 fraction. 



Having reduced the first and third numbers to one 
denomination, (shillings) there is no occasion to multi- 
ply the second and third terms together, as the second 
term or number is but 1, the object is to find how 
many times 290 shillings is contained in 8400 shillings ; 
1 find 28 times, therefore that 28 must be tons ,* the 
first remainder (280) being tons. I reduce to crvts. 
and divide again by 29O ; the quotient I find, to be I9 
civl,, and that remainder (90) I reduce to quarters and 
divide again, the 70 left I reduce to lbs,, which having 
divided, I find there is a remainder of 220, under 
which 1 place the divisor (29O) and obtain a fraction 
(by cutting off a cipher from both numerator and de- 
nominator) of I J or about f of a lb. The work may 
be considerably abbreviated by cancelling a cipher 
from both divisor and dividend in the first instance. 
It will be seen that the short method of long division, 
see page 42, has been used. 
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(26) What quantity of wine may be purchased for 
£456. at £ 1 6.. 1 6. per hogshead ? 

Ans. 27 hogsheads^ 9 gallons. 

(27) A lady bought a silver tankard for ten guineas^ 
at OS. 5d, per ounce^ what is the weight of it? 

Ans, 38 oz, 15 dwts. 9j^ g^*» 

(28) Bought a hogshead of tobacco for «£l7*.9*'0. 
which weighed 6 cwU 2 qrs, I6 lbs, ; find the price of 
5 hogsheads^ containing 23 crvt, 1 qr, 3 lbs. 

Ans. £71..19..7i. 

(29) If 17 cwt, 2 qrs, \6 lbs, of any thing cost £23., 
10..0.^ what does one cwt, stand me in ? 

Ans, £l..6..8. nearly. 

(SO) If for £24..l6..8. I buy 18 cwt, 2 qrs, \6 lbs. of 

sugar, what must I pay for 1 ton ? Ans. £26..]2..9|- 

(31) If I sell 21 cwt, 1 qr. 21 lbs. of beef for £8. ; 
what will 650 cwt, 2 qrs, I9 ibs, come to at that rate? 

Ans, £242..18..4. 

(32) If £8. will purchase 21 cwt. 1 qr, 21 lbs,, what 
will £242..18..4 pay for ? Ans, 650 cwt, 2 qrs, I9 lbs. 

By the pupils getting acquainted with the foregoing 
examples in Proportion, any of the questions ordinarily 
occurring may be solved, I shall however in the following 
pages introduce abbreviated modes of performing ques- 
tions in the Rule of Three. 



ABBREVIATED METHOD OF PERFORMING 
QUESTIONS IN THE RULE OF THREE, 

being pages 74 77 of dr. willcolkes's and messrs. 

fryers' novel system of arithmetical and men- 
tal CALCULATIONS. — Sixth Edition, 

Rule. — Divide any of the Quantities or Terms by 
one of the other^ and multiply or divide the other Quan- 
tities or Terms by it^ as the nature of the case may 
require— which the following examples will clearly 
explain. ' 
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EXAMPLES. 

Suppose I have bought 64 gallons of brandy for 
i&127*«10..6. what tshould I pay for 8 gallons more 
at the same rate ? 

Thus : 8 Into 64 goes 8 times ; therefore by taking 
the I of what I paid for 64 gals, I have the result. 
8 of 64 is J)£l27 10 6 for 64 gals. 

£l5 ]8 9f Ans. 



Suppose 6 cfvL of sugar cost £l5..9**2. what must I 
pay for 48 cwL ? 

Here the quantity required to be found is 8 times as 
much the quantity of which you know the amount ; 
therefore; you have to multiply £l5..9«*2. by 8. 
Ans. £i23.A3.A. 

Suppose 4 yards to have cost me 1 6s, 4id, what must 
I pay for 25^ yards ? 

In this case I commence as I did in the first ques- 
tion, by dividing 25i by 4, which I find goes 6 times, 
and leaves ijt ; whioi 1^ being f of 4, I may multiply 
1 6s. 4 J. by 6§, though on second consideration, as it 
makes no difierence which term is divided by the other, 
I say that as l6s. 4id. is the price of 4 yards, if I divide 
l6s. 4!d. by 4, 1 shall by that means ascertain the price, 
of one yard to be 4*. Id., and by any of the previous 
methods find the value of 25^ yards at that pnce. 

s. d. 
4) l6 4 price of 4 yards. 

4 1 price of l\yard. 

Then 25^ at U. = £l 5 6 2«. l^d. totoke 

4 1 in, l>eing the 

£5 4 li amount of 25^ 

' at Id. 
Or thus : 

4#. W.=:49<^. ; as shillings^ je2 9 6s. l{d. take 

254is2^doz. 2^ in, being the 

£5 4 Ij 4 of £2. 9*. 

The three preceding Examples may answer to ex- 
plain the methods, as they are each done in difierent 
ways. 
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If for 8 yards of cloth I have paid £3.A..6, what 
should I pay for 20 yards ? 

Thus : 8 into 20 goes 2^ times ; therefore multiply 
£3..4..6. by 2^. Ans. £8..1..3. 

If -14 men can build a wall in 153 days, how many 
men may perform a similar piece of workmanship in 
42 days ? 

I here say 14 into 42 goes 3 times, and divide 153 
by 3. Ans, 51 men. 

I have purchased 120 acres of land for £426o. what, 
at the same rate, must I give for 16 acres ? 

In this case the answer must be in proportion to 
4260 as 16 is to 120 much less. I divide 120 by 16, 
which I find to go 7^ times. I therefore multiply 4260 
by 2, and divide it by 15. What is the result ? 

QUESTIONS FOR PRACTICE. 

If 4 yards of cloth cost £4..9.*2. what is the value 
of 24 yards ? Ans. £26.. 1 5. 

Supposing for 72 ctvt. I pay £84..12..6. what must 
I pay for 9 cmt. ? for 12 cwi. ? for 8 cwi. ? for 6 and 
for 10 cwL? ' 

For 9 cfvt. Answers. £lO 11 

For 8 cwt. 9 ^8 0| or ^ 

For 6 cfvL 7 1 

For 10 cn;^. 11 15 

For 12 cwt. 14 2 

Questions to any extent in tiie Single and Double 
Rule of Three, may be worked in the same manner. 
We insert one example in Double Rule of Three. 
If £20. in 6 months gain £4,..9..^. what will £80. 
gain in 9 months ? 

£20 80 

6 9 

120 gain £4..9..2i. 720 



By multiplying the 20 by 6, and 80 by 9> it reduces 
the operation to simply asking if 120 gain £4..9..2^. 
what will 720 gain? Merely divide 720 by 120, and 
multiply £4<..9..2^. by that product Thus : 
12,0)72,0 £4 9 ^ 

-R- 6 



£26 15 3 Ans. 



OR^ THE ARITHMETICAL SELF-INSTRUCTER. 91 

QUESTIONS TO PRACTISE THE RULES OF PROPORTION. 

If 5 men in ' 6 days earn £7**4..2. what will 90 men 
earn in 40 days ? Ans, £865. 

If £gO. in 5 months gain £2u5. what will £]00. 
gain in 1 2 months ? Ans. £6. 

Note. — You multiply the 90 by 5, producing ^50, 
and the 100 by IS, producing 1200 ; you may then di- 
vide 1200 by 45p (cancelling a cipher on each side) 
which you wiU find to go 2| times, by which you mul- 
tiply the £2.. 5. Or, 

You may divide the middle term 45 shillings, into 
the first term, when multiplied together, which you 
will find to go 10 times, by which divide the third term, ' 
which you may do by cutting off one cipher from the 
120,0 and taking the 120 lefl as shillings. Ans. £6. 

If 25 cwt. of goods are carried 23 miles for £28.. 15. 
what should I pay for the carriage of 37^ cwt. if con- 
veyed 40 miles ? Ans. £75. 

Obs. Operations of the above description may be 
wonderfully abbreviated by cancelling. Thus : 

Take one of the foregoing questions. 
If 5 men in 6 days earn Jt7"4t..2, what will 90 men 
earn in 40 days ? 

Place the question thus : 

5 men.^^- *; ^- ^go n,en divided by 6= 15 
6days--^^ ^40 days divided by 5 = _8 

120 



Here I see 6 into 90 will go 15 times; therefore I 
do away with the 6 and 90, and put 15, and 5 into 40 
will go S times ; I cancel both the one and the other. 
I then multiply the 15 and 8 together, which produce 
120, and by ascertaining as many times £7..4!..2. I have 
the Answer. 

If 20 cwi. is conveyed 30 miles for £7'*10..6'. what 
must I pay for having 60 cwt. taken 5 miles ? 

Ans. £3..15..3. 

If 300 gallons of rum cost £l81..6. what will 25 
gallons cost P Ans. £ 1 5.. 2.. 1 . 

If 72p cwt. of steel cost £493..10..8. what will 18 
cir/. cost? Ans. £l2..6..9}. 
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14690814 


2 




67 176951055 


19 






26 


11163054 







68 


163759831 


14 






27 


811558236 


2 




69 194249313 


2 






28 


407109243 


6 




70 


1842638 


43 






29 


76381440 


1 




71 


11757789 


45 






SO 


10965873 


2 




72 


2380952 


16 






31 


80017485 


10 




73 


12973322 


46 






32 


81050203 







74 


5062122 


6 






33 


67456374 


3 




75 


69S37^S 


92 






34 


361479149 


4 




76 


252072 


165 






35 


3040506007 


10 




77 


166789 


189 






36 


204010506 







78 


8429 


449 






,^7 


20300904 


12 




79 


1683 


168^ 






*S8 


16379593 


7 




80 


118395387 


3633 






S9 


87326584 







81 


17074737 18935 






40 


4683634 


4 




82 


1132978 294820 
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COMPOUND ADDITION. 



Page 


Quest. 


Answers. 


Page Quest. Answers. 


45 


1 


Example. 


47 13 £8537 16 


46 


2^3 Examples. 


... 14 12871 17 


47 


4 


£l54 IS 4 


... 15 11567 18 


• • • 


5 


200 16 li 


... 16 8223 11 


•.. 


6 


197 12 10 


... 17 16114 12 


• • • 


7 


181 2| 


48 18 . 14092 6 


• • • 


8 


304 2 


... 19 5503 16 


• • • 


9 


1367 3 3 


... 20 9095 18 


• • • 


10 


1470 8 lOi 


... 21 15413 


• • • 


11 


1630 11 l| 


... 22 19272 16 


• • • 


12 


3420 9 3 


* 




1 ^ 

TROY WEIGHT. 




Page Quest. Answers. 




i 


^9 . 1 Example. 






2 97 oz 


. 15 dwts. 1 gr. • 






3 l64 oz 


. 1 1 dwts. 1 7 grs. 






4 213 oz 

• 


. 14 dwts. 23 grs. 




AVOIRDUPOIS WEIGHT. 




Page 


Quest. Answers. 




49 


1 Example 


• 




50 


2 150 cwt. 


3 qrs. 2 lb. 




... 


3 157 cwt qrs. 27 lb. 




... 


4 198 cwt. 


qrs. 5 lb. 




• • • 


5 199 tons 11 cwt. 3 qrs. 3 lb. 



LONG MEASURE. 

Page Quest. Answers. 

50 1 4 per. 5 yds. ft. 8 in. 

2 217 m. 2 fur. 11 per. 2 yds. 1 ft. 4 in. 2 b. c. 



DRY MEASURE. 



Page Quest. 
51 1 

. • • A 



Answers. 

220 pks. gals. 2 qts. 1 pt 
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TIME. 



Page Qufltt. 

52 1 120 wkB. 6 days 6 hrs. 58 mih. 50 sec. 



SUBTRACTION of divers denominations. 



P«8« Qvmt. 

53 I &2 

54 4 
5 
6 

7 
8 

9 

55 10 



Answen. 

Examples. 

difference £216 16 

12 17 8, 
24 IS 9i 



48 3 
19 6 



2, 
8^ 



remains unpaid 38 14 1 
balance of account 276 1 1 



TROY WEIGHT. 

Page Quest. . Anawers. 

55 1 21 lbs. 5 oz, 17 dwts. 20 grs. 

2 7 oz. 17 dwts. 23 grs. 

3 1 oz. 14 dwts. 21 grs. 

4 10 oz. 15 dwts. 23 grs. 



AVOIRDUPOIS WEIGHT. 

Page Quest. Answers. 

55 1 lOcwt. 1 qr. 3 lb. 

2 69 cwt. 2 qrs. 25,1b. 

3 3 tons 17 cwt. 3 qrs. 13 lb. 1 oz. 11 dr. 



LONG MEASURE. 

Page Quest. Answer. 

56 1 6yds. 2 ft 11 in. 



LIQUID MEASURE. 



Page Quest. 
56 I 



Answers. 

8 tuns 2 hhd. 54 gab. 
1 hhd. 61 gals. 2 pts. 
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LAND MEASURE. 

Page Quest. Answers. 

56 1 ^8 acres 3 roods 5 perches. 
2 31 acres 3 roods l6 perches. 



COMMON TIME. 



Page Quest. Answer. 

66 1 3 yrs. 11 mo. 2 d. 18 hrs. 48 m. 11 sec. 



MULTIPLICATION of divers denominations. 



Page 

57 
58 



59 



Quest. 
1&2 

3 

4 

5 

6 

7 
8 

9 
10 
11 
12 
13 
14 

15 by 
... by 
... by 
... by 

16 by 
... by 
... by 

17 by 
... by 
... by 

18&19 



Answers. 

Examples. 

£7 9 7 
5 13 2i 
3 15 10 
7 11 8 

22 3 1^ 

7 19 3 

23 10 6 

60 

7 18 6i 

103 4 4 

47 15 6 

21 19 

lbs. oz.dwt, 

S S 5» 5 

5 14 15 

8 22 6 
10 28 1 10 

yds. qrs, na. 
4 19 2 

6 29 1 

9 4>3 3 2 
a. r. p. 

4 11 1 24 

6 17 16 

9 25 2 24 

Examples, explained in two or 
three ways. 

E 



21 



2S 
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Page Qufltt. 

60 20 by 84 

by 43 

by 58 

by 76 

by 87 

by 98 
by 104 

by 84 
by 43 
by 58 
by 76 
by 87 
by 98 
by 104 

by 34 
by 48 
by 58 
by 76 
by 87 
by 98 
by 104 

by 34 
by 43 
by 58 
by 76 
by 87 
by 98 
by 104 

by 34 
by 43 
by 58 
by 76 
by 87 
by 98 
by 104 



28 



24 



Answen. 
£62 10 11 


79 


2 0^ 


106 


13 11 


139 


16 2 


160 


10^ 


180 


5 7 


191 


6 4 


i. ctvt. 


qrs. lb. 


94 18 


26 


120 


2 23 


161 18 


18 


212 3 


12 


242 17 


27 


273 11 


1 14 


290 6 


1 12 


lb. oz, dfvt.grs. 


135 1 


18 20 


170 11 


5 14 


230 6 


16 20 


302 1 


10 8 


345 10 


5 6 


389 7 


4 


413 ^5 


4 16 


a. 


r. p. 


124 


16 


156 


3 32 


211 


2 32 


277 


1 24 


317 


2 8 


357 


2 32 


379 


2 16 


yds. 


qrs* na. 


99 


3 2 


126 


] 1 


170 


1 2 


223 


1 


255 


2 1 


287 


8 2 


305 


2 



61 



25 
26 
27 



Example. 
£1804 9 9 
9831 19 5i 



A KBY TO fryer's OUIDB TO ARITHMETIC. 99 

Questions to exercise in MULTIPLICATION. 



Page 


Quest. 


Answers. 


61 


1 


£0 13 8 


• • • 


2 


4 12 6 






3 


2 3 3 






4 


1 18 4 






5 


1 12 3 






6 


7 2 






7 


18 2i 






8 


19 15 Sf 






9 


2 7 4f 






10 


18 8 4 






11 


3 11 2 






12 


26 13 9 


62 


13 


1635 7 6 
ozMtvt»grs. 




» • • 


14 


9 13 12 



15 £151 4 



Page Quest. 

62 16 

... 17 

... 18 

... 19 

... 20 

... 21 

... «6S. 

... SO 

... 24 

... zo 

... 26 

... 27 

... 28 

... 29 



Answers. 
£23 2 

8 9 
30 oz. 4 dwl. 

£17 6 

oz.drvtgrs, 

13 16 16 

£14 17 1 

31 4 8 

4 14 4 

9 6 
76 3 
68 4 

4 15 

9 4 



4 
5 

9 
0| 



Answer given. 



DIVISION OF DIVERS DENOMINATIONS. 



Page Quest. 
63 1 

... z 

... 9 

... V 

... o 

6 
7 

... o 

... 2f 

10 

11 

12 
64&65 13, X4&15 

65 16 by 24 

. by 25 

. by 48 

. by 56 

. by 63 

. by 72 
. by 84 
. by 132 



Answers. 

Example. 
£169 




m 

5 and 14 far. rem. 

5 and 210 far. rem. 

6 and 174 far. rem. 

7 and 126 far. rem. 

8 and 366 far. rem. 
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Page QuMt. AMwen. 

cwUqrt.lb. 

65 17 by 24 2 S and 5 lU over. 

by 25 1 S 22 and 8 lb. over. 

by 48 1 I and 29 lb. over. 

by 56 S 13 and 21 lb. over. 

by 63 3 2 and 35 lb. over. 

by 72 2 19 and 53 lb. over. 

by 84 2 8 and 77 lb. over. 

1^132 1 13 and 41 lb. over. 

oz.dmi.grs, grs. 

... 18 by 24 2 3 17 rem. 21 

by 25 2 1 23 rem. 22 

by 48 1 1 20 rem. 43 

by 56 18 14 rem. 5 

by 63 16 15 rem. 60 

by 72 14 13 rem. 69 

by 84 12 11 rem. 81 

by 132 7 22 rem. 117 

a. r. p. perches. 

... 19 by 24 5 10 rem. 19 

by 25 4 H 18 rem. g 

by 48 2 2. 5 rem. 19 

by 56 2 27 rem. 27 

by 63 1 3 28 rem. 55 

by 72 1 2 30 rem. 19 

by 84 1 1 31 rem. 55 

by 132 3 17 rem. 55 

66 20&21 Examples. far. 

67 22 by 29 £84 17 8A rem. 3 

by 39 63 2 4| rem. 9 

by 47 52 7 6j rem. 7 

by 56 42 8 lo| rem. 4 

by 67 86 14 91 rem. 57 

by 79 31 3 2I rem. 8 

by 143 17 4 3\ rem. 139 

by 476 5 3 6^ rem. 350 

by 740 8 6 6i rem. 394 

by 846 2 18 £| rem. 336 

by 947 2 11 llf rem. 449 
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Questions lowing the use of DIVISION. 

Poipe Quest. Answers. 

69 1 to 7 Answers given. 

8 £5 11 Hi rem. 50 fiffthings. 

70 . 9 10 oz. 15 dwt 14 gw. rem. 88 grs. 

71 10 17 cwt 2 qrs. 11 lb. rem. 25 lbs. 
... 11 86 ells I qr. 3 nails, rem. 1 nail. 
... 12 2 yards 1 foot 3^ inches. 

... 13 68. 4^d. per ounce. 

... 14 12s. 5d. per yard. 

... 15 2a. S^ per bottle. 

... 16 Answer given^ see " Directions to Learner," 

... 17 15s. 2d. per yard. 

... 18 Ss. 5id. per yard. 

... 19 lOid. perlb. 

... 20 Sia, per lb. 

... 21 l^d. each orange. 

... 22 10s. 7id. per lb. 

... 23 16 dwt. 1 i grains a spoon. 

... 24 23^ lb. the loaf. 



REDUCTION. 



. . . 

. . . 
. . . 



Page Quest. AASwen. 

73 1^ 2^ 3^ 4 & 5 Examples. 

74 6 380 shillings, 4560 pence, and 18240 farth. 

7 1155 shillings, 13800 pence, and 55440 far. 

8 52405 farthings. 

9 37245 hal4>ence. 
10 22736 pence. 

... 11 5726 

... 12 2767 threepences, and 8301 pence. - 
... 13 2879 groats, 11516 pence, and 46064 farth. 
... 14 4343 sixpences. 

... 15 216 crowns, 432 half-crowns, 1 080 shiDings, 
2160 sixpenoes, and 1296O penee. 

75 16 1 493} shillmgs, 5975 threepences, and 7 1 700 
fartlungs. 

17 2880 pence, "240 shiliings, and 12 pounds. 

18 £74. 10s. 

19 100 guineas. 

20 210 pounds. 



. . . 
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Answen. 

2410 crowns^ and £602. lOs. 

77760 groats, and 25920 shillings; 5184 
crowns, and 1296 pounds. 

282 pieces. 

101169 groats, 3S72S shillings, 13489 half- 
crowns, and 6 pence over, 6744 crowns, 
and 3 shillings over, I686 pounds, and 3 
shillings over. 

£602., and 1 1 shillings over. 

5292 pence. 

22f, or 22 guineas, and 189 pence over. 

l685 threepences, and 1 penny over. 

210 dollars, and 45 pence over. 

337 pieces, and 4f . id, over. 

8I6 times. 

lOf. 5d, each, and 75 pence over. 



Page 


QUMt. 


75 


21 


• • • 


22 


... 


28 


• • < 


24 


76 


25 




26 




27 




28 




29 




80 




31 




32 





TROY WEIGHT. 


Page 


Qoeit. Answers. 


76 


33 Example. 


... 


34 2039040 grains. 


... 


35 1735 pennyweights. 


77 


36 2779992 grains. 


... 


37 354 pounds. 


. • • 


38 7 lbs. 2 oz. 15 dwts. 


... 


39 482 lbs. 7 oz. 13 dwts. 


AVOIRDUPOIS WEIGHT. 


Pacre 


Quest. Answers. 


77 


40 Example. 


... 


41 to 44 ^uQswers given. 



CLOTH MEASURE. 

Page Quest. Answers. 

77 45 1223 nails. 

... 46 75 Yards, and 7 nails over. 

78 47 576 ells English. 
... 48 720 yards. 

... 49 960 ells Flemish. 

... 50 576 ells English. 
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LAND MEASURE. 

Page Quest* Answers. 

78 51 Example. 

... 5^&53 Answers given. 

... 54 21 roodsy and 5 perches over. 

... 55 S278 perches. 



LIQUID MEASURE. 



Page Quest. Answers. 

79 56 Examples. 

... 57 510 gallons. 

... 58 466 ffallons^ 1864 quarts^ and 8728 pints. 

... 59 53 hhds. 58 gals. 3 pints, or 27179 pints. 



DRY MEASURE. 



Page Quest. Answers. 

79 60 Example. 

61 80 pecks, and 1 gallon over. 

62 726j^ bushels. 

63 2936 bushels. 

64 14167 pecks. 

66 121 quarters, and 26 pecks over. 

67 99868 pecks. 

68 64 quarts. 



TIME. 

Page Quest. Answers. 

80 69 Example. 

... 70 216 hours, or 1296O minutes. 

... 71 148785 minutes. 

... 72 755 days. 

... 73 17 days, 2 hours, 14 minutes, 10 seconds. 
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